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PROPOSAL FORM FOR THE CONSTRUCTION OF CONTRACT NO. C201251

IN _ NEW HANOVER COUNTY NORTH CAROLINA

Date 20

DEPARTMENT OF TRANSPORTATION,

RALEIGH, NORTH CAROLINA

The Bidder has carefully examined the location of the proposed work to be known as
Contract No. C201251 ; has carefully examined the plans and specifications,
which are acknowledged to be part of the proposal, the special provisions, the proposal, the
form of contract, and the forms of contract payment bond and contract performance bond;
and thoroughly understands the stipulations, requirements and provisions. The
undersigned bidder agrees to bound upon his execution of the bid and subsequent award to
him by the Board of Transportation in accordance with this proposal to provide the
necessary contract payment bond and contract performance bond within fourteen days
after the written notice of award is received by him. The undersigned Bidder further
agrees to provide all necessary machinery, tools, labor, and other means of construction;
and to do all the work and to furnish all materials, except as otherwise noted, necessary to
perform and complete the said contract in accordance with the 2002 Standard
Specifications for Roads and Structures by the dates(s) specified in the Project Special
Provisions and in accordance with the requirements of the Engineer, and at the unit or
lump sum prices, as the case may be, for the various items given on the sheets contained
herein.

The Bidder shall provide and furnish all the materials, machinery, implements,
appliances and tools, and perform the work and required labor to construct and complete
State Highway Contract No. C201251

In New Hanover County, for the unit or lump sum prices, as the case may be, bid
by the Bidder in his bid and according to the proposal, plans, and specifications prepared
by said Department, which proposal, plans, and specifications show the details covering
this project, and hereby become a part of this contract.
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The published volume entitled "North Carolina Department of Transportation, Raleigh,
Standard Specifications for Roads and Structures, January 2002 with all amendments and
supplements thereto, is by reference incorporated into and made a part of this contract; that,
except as herein modified, all the Construction and work included in this contract is to be done in
accordance with the specifications contained in said volume, and amendments and supplements
thereto, under the direction of the Engineer.

If the proposal is accepted and the award is made, the contract is valid only when signed
either by the Contract Officer or such other person as may be designated by the Secretary to sign
for the Department of Transportation. The conditions and provisions herein cannot be changed
except over the signature of the said Contract Officer.

The quantities shown in the itemized proposal for the project are considered to be
approximate only and are given as the basis for comparison of bids. The Department of
Transportation may increase or decrease the quantity of any item or portion of the work as may
be deemed necessary or expedient.

An increase or decrease in the quantity of any item will not be regarded as sufficient
ground for an increase or decrease in the unit prices, nor in the time allowed for the completion
of the work, except as provided for the contract.

Accompanying this bid is a bid bond secured by a corporate surety, or certified check
payable to the order of the Department of Transportation, for five percent of the total bid price,
which deposit is to be forfeited as liquidated damages in case this bid is accepted and the Bidder
shall fail to provide the required payment and performance bonds with the Department of
Transportation, under the condition of this proposal, within 14 calendar days after the written
notice of award is received by him, as provided in the Standard Specifications; otherwise said
deposit will be returned to the Bidder.
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PROJECT SPECIAL PROVISIONS

General 7-1-95
SP1GO1
CONTRACT TIME AND LIQUIDATED DAMAGES: 7-20-99

The date of availability for this contract is September 27, 2004, except that work in jurisdictional
waters and wetlands shall not begin until a meeting between the DOT, Regulatory Agencies, and
the Contractor is held as stipulated in the permits contained elsewhere in this proposal. This
delay in availability has been considered in determining the contract time for this project.

The completion date for this contract is May 15, 2007.

When observation periods are required by the special provisions, they are not a part of the work
to be completed by the completion date and/or intermediate contract times stated in the contract.
Should an observation period extend beyond the final completion date, the acceptable
completion of the observation period shall be a part of the work covered by the performance and
payment bonds.

The liquidated damages for this contract are Three Thousand Dollars ($3,000.00) per calendar
day.
SP1G04

INTERMEDIATE CONTRACT TIME NUMBER 1 AND LIQUIDATED DAMAGES:

The Contractor shall complete the required work of installing, maintaining, and removing the
traffic control devices for lane closures and restoring traffic to the existing traffic pattern. The
Contractor shall not close or narrow a lane of traffic on US 74 (Military Cutoff Road) and
US 17 (Market Street) during the following time restrictions:

DAY AND TIME RESTRICTIONS
(Monday thru Sunday from 6:00 AM until 7:00 PM)
In addition, the Contractor shall not close or narrow a lane of traffic on US 74 (Military Cutoff
Road) and US 17 (Market Street), detain and/or alter the traffic flow on or during holidays,

holiday weekends, special events, or any other time when traffic is unusually heavy, including
the following schedules:

HOLIDAY AND HOLIDAY WEEKEND LANE CLOSURE RESTRICTIONS:

1. For New Year's Day, between the hours of 6:00 a.m. December 31st and 7:00 p.m.
January 2nd. If New Year's Day is on Saturday or Sunday, then until 7:00 p.m. the following
Tuesday.

2. For Easter, between the hours of 6:00 a.m. Thursday and 7:00 p.m. Monday.
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3. For Memorial Day, between the hours of 6:00 a.m. Friday and 7:00 p.m. Tuesday.

4. For Independence Day, between the hours of 6:00 a.m. the day before Independence Day
and 7:00 p.m. the day after Independence Day.

If Independence Day is on a Saturday or Sunday, then between the hours of 6:00 a.m. the
Thursday before Independence Day and 7:00 p.m. the Tuesday after Independence Day.

5. For Labor Day, between the hours of 6:00 a.m. Friday and 7:00 p.m. Tuesday.
6. For Thanksgiving Day, between the hours of 6:00 a.m. Tuesday and 7:00 p.m. Monday.

7. For Christmas, between the hours of 6:00 a.m. the Friday before the week of Christmas
Day and 7:00 p.m. the following Monday after the week of Christmas Day.

Holidays and holiday weekends shall include New Years, Easter, Memorial Day, Independence
Day, Labor Day, Thanksgiving, and Christmas. The Contractor shall schedule his work so that
lane closures are not required during these periods, unless otherwise directed by the Engineer.

The time of availability for this intermediate contract work shall be the time the Contractor
begins to install all traffic control devices for lane closures according to the time restrictions
listed above.

The intermediate completion time for this intermediate contract work shall be the time the
Contractor is required to complete the removal of all traffic control devices for lane closures
according to the time restrictions stated above and place traffic in the existing traffic pattern.

The liquidated damages are Five Thousand Dollars ($5,000.00) per hour.

INTERMEDIATE CONTRACT TIME NUMBER 2 AND LIQUIDATED DAMAGES:

The Contractor shall complete the required work of installing, maintaining and removing the
traffic control devices for road closures and restoring traffic to a five-lane, two-way traffic
pattern. The Contractor shall not close US 17 (Market Street) during the following time
restrictions:

DAY AND TIME RESTRICTIONS
Monday thru Sunday from 6AM TO 12 Midnight

The maximum allowable time for a road closure (s) is 20 minutes for removal /
installation of overhead sign assemblies. If a traffic queue develops during the
road closure, the Contractor shall reopen the road to traffic until the traffic queue
is depleted before closing the road again.
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The time of availability for this intermediate contract time will be the time the Contractor begins
to install traffic control devices required for the road closures according to the time restrictions
stated above. '

The completion time for this intermediate contract time will be the time the Contractor is
required to complete the removal of traffic control devices required for the road closures
according to the time restrictions stated above and restore traffic to a five-lane, two-way traffic
pattern.

The liquidated damages are One Thousand Five Hundred Dollars ($1,500.00) per 20 minute time
period.

INTERMEDIATE CONTRACT TIME NUMBER 3 AND LIQUIDATED DAMAGES:

The Contractor shall complete the work required of Phase I, Step 3 as shown on Sheet TCP-5
and the Signal Plans. Place and maintain traffic on same.

The date of availability for this intermediate contract time will be the date of availability for the
contract.

The completion date for this intermediate contract time will be the date which is Three Hundred
Sixty-Five (365) consecutive calendar days after and including the date of availability.

The liquidated damages are Two Thousand Five Hundred Dollars ($2,500.00) per calendar day.

INTERMEDIATE CONTRACT TIME NUMBER 4 AND LIQUIDATED DAMAGES:

The Contractor shall complete the work required of PHASE I, Step 2 as shown on Sheet TCP-5,
and the Signals Plans. Place and maintain traffic on same.

The date of availability for this intermediate contract time will be the date of availability for the
Contract.

The completion date for this intermediate contract time will be the date which is ninety (90)
consecutive calendar days after and including the date of availability.

The liquidated damages are One Thousand Five Hundred Dollars ($1,500.00) per calendar day.
SAFETY INDEX RATING: 6-18-02
Revise the 2002 Standard Specifications as follows:

Page 1-10, Article 102-2

Before the last paragraph on this page, add the following paragraph:

"All subcontractors performing work for the Department shall have received a passing grade on
the Safety Index Rating form, in accordance with Article 102-2, prior to beginning work.

3
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Subcontractors can request the Safety Index Rating form from the State Contractual Services
Engineer." SP1G14

MAJOR CONTRACT ITEMS: 2-19-02¢

The following listed items are the major contract items for this contract (See Articles 101-54 and
104-5 of the Standard Specifications):

SP1G28
Line # Description
41 Asphalt Concrete Base Course, Type B25.0C
42 Asphalt Concrete Intermediate Course, Type 119.0C
44 Asphalt Concrete Surface Course, Type S9.5C
SPECIALTY ITEMS: 7-1-95

Items listed below will be the specialty items for this contract (See Article 108-6 of the Standard
Specifications).

Line # Description
83 thru 88 Guardrail Items
89 thru 93 Fencing Items
99 thru 112 Signing Items
128 thru 134 Long-Life Pavement Markings
141 Pavement Markers
143 thru 178 Utility Construction Items
179 thru 201 and 203, 204 Erosion Control Items
202 Reforestation Items
205 thru 263 Signal Items
SP1G37
DELAY IN RIGHT OF ENTRY: 07-01-95

The Contractor will not be allowed right of entry to the parcels listed below before July 31, 2004
unless otherwise permitted by the Engineer.

Parcel No. Property Owner
12B Regios Bank
SP1G22
FUEL PRICE ADJUSTMENT: 2-19-02¢

Fuel Price Adjustment for items of work listed below will be made in accordance with Section
109-8 of the Standard Specifications.

The base index price for DIESEL #2 FUEL is $0.2744 per liter.

4
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W ——

The selected item(s) of work and the fuel factor used in calculating adjustments to be made are
as follows:

Line # Description Units Fuel Usage Factor
Diesel
41 Asphalt Concrete Base Course, Type B25.0 C L/Metric Ton 12.10
42 Asphalt Concrete Intermediate Course, L/Metric Ton 12.10
Type 119.0C
44 Asphalt Concrete Surface Course, Type S9.5 C  L/Metric Ton 12.10
SP1G46
SCHEDULE OF ESTIMATED COMPLETION PROGRESS: 07-16-90¢

The Contractor's attention is directed to the Standard Special Provision entitled "Availability Of
Funds Termination Of Contracts" included elsewhere in this proposal form. The Department of
Transportation's schedule of estimated completion progress for this project as required by that
Standard Special Provision is as follows:

Fiscal Year Progress (Dollar Value)
2005 (07/01/04 — 06/30/05) 40% of Total Amount Bid
2006 (07/01/05 — 06/30/06) 40% of Total Amount Bid
2007 (07/01/06 — 06/30/07) 20% of Total Amount Bid

The Contractor shall also furnish his own progress schedule in accordance with Article 108-2
of the Standard Specifications. Any acceleration of the progress as shown by the Contractor's
progress schedule over the progress as shown above shall be subject to the approval of the
Engineer. SP1G58

ELECTRONIC BIDDING: 03-16-04

Page 1-2, Article 101-11
Delete this article and replace with the following:

Bid (Or Proposal): The electronic offer of a Bidder via Bid Express™ to the Department to
perform the work and to furnish the labor and materials at the prices quoted.

Page 1-3, Article 101-20, Contract
Add after the second paragraph of this article.
All references to contracts shall include electronic agreements and printed paper agreements.

These may include but not be limited to the electronic bid bond, non-collusion statement,
debarment certification, and award limits.
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Page 1-6, Article 101-64 Proposal Form
Delete this article and replace with the following:

Proposal or Proposal Form: The electronic or paper form provided by the Department that the
Bidder uses to develop his electronic offer to perform the work at designated bid prices.

Page 1-14, Article 102-9

Delete Article 102-9 in its entirety and replace with the following:

102-9 ELECTRONIC BIDDING.

The Bidder shall submit bids electronically using the following guidelines:

1. The prequalified Bidder shall have a fully executed Non-Collusion Affidavit and Debarment
Certification on file in the Contract Office prior to submitting his bid. If the Bidder cannot
provide the debarment certification required, he shall provide an explanation as shown in the
certification. The explanation will not necessarily result in denial of participation in a
contract.  Non-collusion and debarment certification forms shall be downloaded at
http://www.NCDOT.org/business. Forms shall be executed in accordance with Section 102-
8. The affidavit and certification shall be received in the Contract Office by 5 p.m. the last
business day before the bid letting. The Contract Office address is shown at the end of this
provision.

If the prequalified Bidder’s status changes, he shall immediately submit a new fully executed
non-collusion affidavit and debarment certification with an explanation of the change.

Failure to have a fully executed non-collusion affidavit and debarment certification on file in
the Contract Office prior to placing bids will cause those bids to be non-responsive.

2. Obtain on-line bidding information from Bid Express'™ at www.bidx.com (Note: Obtain
an account and valid Digital Signature from Bid Express™ in order to bid electronically).

3. An electronic corporate surety bid bond for at least 5% of the total amount bid shall
accompany each electronic bid, or the Contractor may submit a certified check or cashier’s
check in lieu of an electronic bid bond. The certified check or cashier’s check shall be for at
least 5% of the total amount bid and shall be received by 5 p.m. the last business day before
the bid letting and shall be delivered to the address shown at the end of this provision.

Contact either or both of the following bond management companies in order to acquire the
necessary service to submit an electronic bid bond.

a. Surety 2000 (www.surety2000.com)
b. Surepath (www.insurevision.com)
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4.

10.

11.

12.

13.

14.

Debarment Certification — The Bidder shall provide a debarment certification in the
electronic bid submittal. If a Bidder cannot provide the debarment certification required, he
shall provide an explanation in the Bid Express "™ miscellaneous folder within the .ebs file.
The explanation will not necessarily result in denial of participation in a contract. Failure to
furnish a certification or an explanation will be grounds for rejection of a bid.

Zero (0) is considered a valid bid. Do Not enter zero (0) in any unit price field unless zero
(0) is the intended bid for that item.

Include all addenda in the submitted electronic bid. Bid Express™ will not accept a bid
which does not contain all addenda. Section 103-2 (Correction of Bid Errors) will not apply
to On-Line Electronic Bidding. All addenda and attachments will be considered part of the
bid.

The electronic bid may be changed and resubmitted as many times as desired prior to the
advertised bid opening time specified in the Invitation to Bid. The latest time stamped
electronically submitted bid prior to the advertised bid opening time will constitute the Bid.

The provisions of Section 102-8 will apply to the preparation of bids except that the bid shall
be submitted via Bid Express™ On-Line Bid Submission.

All bids shall be submitted with an electronically affixed digital signature. For the purpose
of this provision, affixing a digital ID to the bid shall be the equivalent of signing before a
notary public and placing in force the non-collusion affidavit and debarment certification on
file with the Department.

By submitting an electronic bid, the Bidder certifies that he has read, understands, accepts,
acknowledges and agrees to comply with all statements, conditions and Specifications in the
electronic bid submittal.

Bids will be decrypted, opened, printed to paper and read publicly at the time and place
specified in the invitation to bid.

The successful Bidder if award be made shall submit a fully executed Execution of Contract,
Non-Collusion Affidavit and Debarment Certification signature sheet, and payment and
performance bonds within 14 calendar days of receipt of award letter.

The Department will not be responsible if a Bidder cannot submit his bid to Bid Express™™
and claims will not be accepted for this. In the event of technical difficulties, the Department
reserves the right to postpone the reading of bids for up to 4 hours past the advertised bid
opening time.

The pre-bid Non-Collusion Affidavit, Debarment Certification signature sheet, Execution of
Contract, Non-Collusion Affidavit, Debarment Certification signature sheet, certified check
or cashier’s check in lieu of electronic bid bond, payment and performance bonds shall be
delivered to the Contract Office at the address shown herein:
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Physical Address Mailing Address:

State Contract Officer State Contract Officer

Design Services Unit NC Department of Transportation

Century Center Bldg. B Contracts and Proposals

1020 Birch Ridge Drive 1591 Mail Service Center

Raleigh, NC 27610 Raleigh, NC 27699-1591

SP1G60

DISADVANTAGED BUSINESS ENTERPRISE 07-17-01g

POLICY

It is the policy of the North Carolina Department of Transportation that Disadvantaged Business
Enterprises shall have the opportunity to participate in the performance of contracts financed in
whole or in part by Federal Funds in order to create a level playing field.

The Contractor is also encouraged to give every opportunity to allow DBE participation in
Supplemental Agreements.

OBLIGATION

The Contractor, subcontractor, and sub-recipient shall not discriminate on the basis of race,
color, national origin, or sex in the performance of this contract. The contractor shall carry out
applicable requirements of 49 CFR 26 in the award and administration of federally assisted
contracts. Failure by the contractor to carry out these requirements is a material breach of this
contract, which may result in the termination of this contract or such other remedy, as the
Department deems necessary.

GOALS

The following goal for participation by Disadvantaged Business Enterprise (DBE) is established
for this contract:

Disadvantaged Business Enterprises __10%

The Contractor shall exercise all necessary and reasonable steps to ensure that Disadvantaged
Business Enterprises participate in at least the percent of the contract as set forth above as goals
for this contract.
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LISTING OF DBE SUBCONTRACTORS

All bidders, at the time the bid proposal is submitted, must also submit a listing of DBE
participation on the appropriate form (or facsimile thereof) contained elsewhere in this proposal
in order for the bid to be considered responsive. Bidders must indicate the total dollar value of
DBE participation for the contract. In the event the bidder has no DBE participation, he is still
required to indicate this on the forms by entering the word or number zero. Blank forms will not
be deemed to represent zero participation. BIDS SUBMITTED WHICH DO NOT HAVE DBE
PARTICIPATION INDICATED ON THE APPROPRIATE FORM WILL NOT BE READ
PUBLICLY DURING THE OPENING OF BIDS. The Department will not consider these bids
for award and they will be returned to the bidder. Bidders have the option of submitting their
DBE participation in an abbreviated format as required in Paragraph A below, or the bidder may
submit their DBE participation in the additional detail required by Paragraph B below. In the
event the bidder elects to submit DBE participation in accordance with Paragraph A and is
determined to be the apparent lowest responsive bidder, that bidder must deliver to the
Department no later than 12:00 noon of the sixth day following the opening of bids, a detailed
DBE submittal as required by Paragraph B below.

Only those DBE firms with current certification by the Department will be considered acceptable
for listing in the bidder submittal of DBE participation.

A.  The Contractor shall indicate on the form for listing of DBE subcontractors contained
elsewhere in this proposal the following required information:

REQUIRED INFORMATION

(1) The names and addresses of DBE firms committed to participate in the contract
(2) The Contract Item Numbers of work to be performed by each DBE firm; and
(3) The total dollar amount to be paid to each DBE based on agreed upon unit prices.

Failure to indicate the required information on the specified form will cause the bid to be
considered nonresponsive and it may be rejected.

B. Inlieu of submitting the information required by (A) above, the bidder may submit the
detailed information that required below along with the bid proposal form.

REQUIRED INFORMATION

(1) The names and addresses of DBE firms committed to participate in the contract

(2) The Contract Item Numbers and Contract Item Descriptions and agreed upon unit
prices of work to be performed by each DBE firm; and

(3)  The total dollar amount to be paid to each DBE based on agreed upon unit prices.



Contract C201251 (U-2734) 10 New Hanover County

Failure to indicate the required information on the specified form will cause the bid to be
considered nonresponsive and it may be rejected.

The bidder is required to submit written documentation of the bidder/offeror’s
commitment to use a DBE subcontractor whose participation it submits to meet a contract
goal and written confirmation from each DBE, listed in the proposal form, indicating their
participation in the contract.

The Department will not allow any substitutions, deletions, or other alterations to the
listing of firms committed for DBE participation and/or the respective listed contract item
numbers after opening of bids. The Department will not allow adjustments to total dollar
amount of DBE participation after the opening of bids that would result in the DBE
participation being less than the contract goal. The only exceptions to the requirements of
this paragraph will be: (1) to allow for replacement of a DBE firm that had been
decertified after opening of bids, and (2) to allow alteration of the listed contract item
numbers subject to the Bidder submitting sufficient documentation to verify an obvious
error in the initial submittal.

C. Ifthe DBE participation submitted in the bid by the apparent lowest responsive bidder in
response to Paragraph A/B does not meet or exceed the DBE contract goal, the apparent
lowest responsive bidder must submit information to satisfy the North Carolina
Department of Transportation that sufficient Good Faith efforts have been made to meet
the contract goals. One complete set and nine (9) copies of this information must be
received in the office of the State Contractual Services Engineer no later than 12:00 noon
of the sixth day following opening of bids. Where the information submitted includes
repetitious solicitation letters it will be acceptable to submit a sample representative letter
along with a distribution list of the firms being solicited. Documentation of DBE
quotations shall be a part of the good faith effort submittal as necessary to demonstrate
compliance with the factors listed below which the Department considers in judging good
faith efforts. This documentation may include written subcontractor quotations, telephone
log notations of verbal quotations, or other types of quotation documentation.

Where the bidder fails to provide this information by the deadline, the Department may
impose one or more of the following sanctions: (1) disqualify the contractor and any
affiliated companies from further bidding for a period of time of no more than 90 days
from the date of disqualification as established in notification by certified mail, (2)
disqualify the Contractor and any affiliated companies for award of all contracts for which
bids have been received and opened, (3) disqualify the Contractor from the contract in
question.

The following factors are what the Department will consider in judging whether or not the
bidder has made adequate good faith effort:

(1)  Whether the bidder attended any pre-bid meetings that were scheduled by the
Department to inform DBEs of subcontracting opportunities.

10
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2)

3)

4)

®)

(6)

(7)

®)

®

Whether the bidder provided solicitations through all reasonable and available
means (e.g. advertising in newspapers owned and targeted to the Disadvantaged) at
least 10 days prior to bid opening. Whether the bidder provided written notice to all
DBEs listed in the NCDOT DBE directory, within the Divisions and surrounding
Divisions where the project is located, that specialize in the areas of work (as noted
in the DBE Directory) that the bidder will be subcontracting.

Whether the bidder followed up initial solicitations of interests by contacting DBEs
to determine with certainty whether they were interested. If a reasonable amount of
DBEs within the targeted Divisions do not provide an intent to quote or no DBEs
specialize in the subcontracted areas, the bidder must notify DBEs outside of the
targeted Divisions that specialize in the subcontracted areas, as well as call the
project Compliance Officer in the Office of Civil Rights to give notification of the
bidder inability to get DBE quotes.

Whether the bidder selected portions of the work to be performed by DBEs in order
to increase the likelihood of meeting the contract goals. This includes, where
appropriate, breaking out contract work items into economically feasible units to
facilitate DBE participation, even when the prime contractor might otherwise
perform these work items with its own forces.

Whether the bidder provided interested DBEs with adequate and timely information
about the plans, specifications and requirements of the contract

Whether the bidder negotiated in good faith with interested DBEs not rejecting them
as unqualified without sound reasons based on a thorough investigation of their
capabilities. Any rejection should be so noted in writing with a description as to
why an agreement could not be reached.

Whether quotations were received from interested DBE firms but rejected as
unacceptable without sound reasons why the quotations were considered
unacceptable. The fact that the DBE firms quotation for the work is not the lowest
quotation received will not in itself be considered as a sound reason for rejecting the
quotation as unacceptable. The fact that the bidder has the ability and/or desire to
perform the contract work with its own forces will not be considered as sound
reason for rejecting a DBE quote. Nothing in this provision shall be construed to
require the Contractor to accept unreasonable quotes in order to satisfy contract
goals.

Whether the bidder specifically negotiated with subcontractors to assume part of the
responsibility to meet the contract DBE goal when the work to be sublet includes
potential for DBE participation.

Whether the bidder made any efforts and/or offered assistance to interested DBEs in

obtaining the necessary equipment, supplies, materials, insurance, and/or bonding to
satisfy the work requirements in the bid proposal.

11
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(10) Any other evidence that the bidder submits which show that the bidder has made
reasonable Good Faith efforts to include DBE participation.

In the event one bidder is the apparent low bidder on more that one project within the same
letting located in the same geographic area of the state, as a part of the good faith effort the
Department will consider allowing the bidder to combine the DBE participation as long as
the overall goal value of all projects is achieved.

Where the apparent lowest responsive bidder fails to submit sufficient participation by
DBE firms to meet the contract goal and upon a determination by the Goal Compliance
Committee based upon the information submitted that the apparent lowest responsive
bidder failed to make sufficient reasonable efforts to meet the contract goal, the bidder will
be offered the opportunity to meet in person for administrative reconsideration. A
committee appointed by the Department will hear administrative reconsideration.
Members of this committee will be officials who did not take part in the original
determination by the Goal Compliance Committee. The bidder will have the opportunity
to present written documentation or argument concerning the issue of whether it met the
goal or made an adequate good faith effort. The bidder will receive a written decision on
the reconsideration. Explaining the basis for finding that the bidder did or did not meet the
goal or made adequate Good Faith efforts to do so. The result of the reconsideration
process is not administratively appealable to the Department.

In the event that the Department does not award the contract to the apparent lowest
responsive bidder, the Department reserves the right to award the contract to the next
lowest responsive bidder that can satisfy the Department that the contract goal can be met
or that adequate good faith efforts have been made to meet the goal.

DBE DIRECTORY

Included with this Proposal Form is a list of Disadvantaged Business Enterprises (DBE) which
have been certified as such by the North Carolina Department of Transportation. Only those
DBE firms with current certification may be listed in the proposal form.

The listing of an individual firm in the Department’s directory shall not be construed as an
endorsement of the firms’ capability to perform certain work.

REPLACEMENT OF DBEs

(A) Performance Related

If any DBE Subcontractor submitted on the form for listing of DBE Subcontractors, contained
elsewhere in this proposal form, is terminated or fails to complete its work on the contract for
any reason, the Contractor shall take all necessary, reasonable steps to replace the DBE
Subcontractor with another DBE Subcontractor to perform at least the same amount of work of
the contract as the DBE that was terminated.

12
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To demonstrate necessary, reasonable Good Faith efforts, the Contractor shall document the
steps he has taken to replace any DBE Subcontractor who is unable to perform successfully with
another DBE Subcontractor. Such documentation shall include but not be limited to the
following:

(a)  Copies of written notification to DBEs that their interest is solicited in
subcontracting the work defaulted by the previous DBE subcontractor or in
subcontracting other items of work in the contract.

(b)  Efforts to negotiate with DBEs for specific subbids including, at a minimum:
(I)  The names, addresses, and telephone numbers of DBEs who were contacted;

(2) A description of the information provided to DBEs regarding the plans and
specifications for portions of the work to be performed; and

(¢c) For each DBE contacted but rejected as unqualified, the reasons for the Contractor’
conclusion.

(d) Efforts made to assist the DBEs contacted, if needed, in obtaining bonding or
insurance required by the Contractor.

The contractor will not terminate a DBE subcontractor listed in the proposal form for
convenience or perform the work with its own forces or those of an affiliate without the written
approval of the Engineer. If the Contractor fails to demonstrate reasonable efforts to replace a
DBE firm that does not perform as intended or completes the work with its own forces without
the Engineer’s approval, the Contractor will be disqualified from further bidding for a period of
up to 6 months after notification by certified mail.

(B) Decertification

1. If a Prime Contractor has listed a DBE firm in his low bid submitted and that DBE
Subcontractor is subsequently decertified by the Department after a Request for
Subcontract has been approved, then the Department will not require the Prime
Contractor to solicit replacement DBE participation equal to the remaining work to
be performed by the decertified firm. The participation equal to the remaining work
performed by the decertified firm will count toward the contract goal but may not be
counted toward the overall program goal.

2. If a Prime Contractor has listed a DBE firm in his low bid submittal and the DBE
firm is decertified prior to the Department approving a Request for Subcontract for
the named DBE firm, the Prime Contractor shall take all necessary and reasonable
steps to replace the DBE subcontractor with another DBE subcontractor to perform
at least the same amount of work to meet the contract goal or demonstrate that it has
made a Good Faith effort to do so.

13
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DEFINITIONS

For purposes of this provision the following definitions will apply:

(1)  Socially and economically disadvantaged individuals means a person who has a net
worth of $750,000.00 or less and is a citizen or lawful permanent resident of the
United States and who is:

(a)
(b)
(©)
(d)
(e)
®
(2

(h)

A Black American

A Hispanic American

A Subcontinent Asian American

A Native American

An Asian-Pacific American

A Woman

Members of other groups, or other individuals found to be economically and
socially disadvantaged by the Small Business Administration under Section

8(d) of the Small Business Act, as amended (15 U.S.C. 637(d)).

Members of other groups, or other individuals found to be economically and
socially disadvantaged by the N. C. Department of Transportation under the

Criteria for Disadvantaged Business Enterprises as published by the
Department.

(2) Disadvantaged Business Enterprise (DBE) means a for-profit small business
concern.

(2)

(b)

That is at least 51 percent owned by one or more individuals who are both
socially and economically disadvantaged or, in the case of a corporation in
which 51 percent of the stock is owned by one or more such individuals; and

Whose management and daily business operation are controlled by one or
more of the socially and economically disadvantaged individuals who own it,

COUNTING DBE PARTICIPATION TOWARD MEETING THE DBE GOAL

(1)

If a firm is determined to be an eligible DBE firm and certified by the Department, the
total dollar value of the participation by the DBE will be counted toward the goal. The
total dollar value of participation by a certified DBE will be based upon the value of work
actually performed by the DBE and the actual payments to DBE firms by the contractor.
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2)

3)

(4)

When a DBE performs as a participant in a joint venture, the contractor may count toward
its DBE goal a portion of the total value of participation with the DBE in the joint venture,
that portion of the total dollar value being a distinct clearly defined portion of work that
the DBE performs with its forces.

()

(b)

©

The Contractor may count toward its DBE goal only expenditures to DBEs that
perform a commercially useful function in the work of a contract. A DBE is
considered to perform a commercially useful function when it is responsible for
execution of a distinct element of the work of a contract and carrying out its
responsibilities by actually performing, managing, and supervising the work
involved. To determine whether a DBE is performing a commercially useful
function, the Department will evaluate the amount of work subcontracted, industry
practices, whether the amount the firm is to be paid under the contract is
commensurate with the work it is actually performing and the DBE credit claimed
for its performance of the work, and other relevant factors.

Consistent with normal industry practices, a DBE may enter into subcontracts. Work
that a DBE subcontracts to another DBE firm may be counted toward the contract
goal. Work that a DBE subcontracts to a non-DBE firm does not count toward the
contract goal. If a DBE Contractor or Subcontractor subcontracts a significantly
greater portion of the work of the contract than would be expected on the basis of
normal industry practices, the DBE shall be presumed not to be performing a
commercially useful function. The Departments decision on the rebuttal of this
presumption is subject to review by the Federal Highway Administration but is not
administratively appealable to USDOT.

The following factors will be used to determine if a DBE trucking firm is
performing a commercially useful function.

(1) The DBE firm must be responsible for the management and supervision of
entire trucking operation

(2) The DBE must itself own and operate at least one fully licensed, insured and
operational truck

(3) The DBE will receive full credit for all trucks it owns, insures, operates, and
employs drivers

(4) The DBE will receive full credit for all trucks leased from a certified DBE
firm

(5) The DBE will only receive credit for the fees or commission for trucks leased
from a non-DBE firm

(6) Others may use trucks during the term of the lease so long as the lease gives
priority to the DBE for the use of the truck(s).

The DBE may present evidence to rebut this presumption to the Department for
commercially useful functions.

A Contractor may count toward its DBE goal 60 percent of its expenditures for materials
and supplies required to complete the contract and obtained from DBE regular dealer and
100 percent of such expenditures to a DBE manufacturer.
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(a)  For purposes of this provision, a manufacturer is a firm that operates or maintains a
factory or establishment that produces on the premises the materials or supplies
obtained by the Contractor.

(b)  For purposes of this provision, a regular dealer is a firm that owns, operates, or
maintains a store, warehouse, or other establishment in which the materials or
supplies required for the performance of the contract are bought, kept in stock, and
regularly sold to the public in the usual course of business. To be a regular dealer,
the firm must engage in, as its principal business and in its own name, the purchase
and sale of the products in question. A regular dealer in such bulk items as steel,
cement, gravel, stone, and petroleum products need not keep such products in stock,
if it owns or operates distribution equipment. Brokers and packagers shall not be
regarded as manufacturers or regular dealers within the meaning of this section.

(5) A contractor may count toward its DBE goal the following expenditures to DBE firms that
are not manufacturers or regular dealers:

(a) The fees or commissions charged by a DBE firm for providing a bona fide service,
such as professional, technical, consultant, or managerial services, or for providing
bonds or insurance specifically required for the performance of a DOT-assisted
contract, toward DBE goal, provided the fees or commissions are determined to be
reasonable and not excessive as compared with fees and commissions customarily
allowed for similar services.

(b) The fees or commissions charged for assistance in the procurement of the materials
and supplies, or for transportation charges for the delivery of materials or supplies
required on a job site (but not the cost of the materials and supplies themselves),
toward DBE goals, provided the fees are not from a manufacturer or regular dealer
and provided the fees are determined to be reasonable and not excessive as compared
with fees customarily allowed for similar services.

REPORTS

All requests for subcontracts involving DBE subcontractors shall be accompanied by a
certification executed by both the Prime Contractor and the DBE subcontractor attesting to the
agreed upon unit prices and extensions for the affected contract items. This document shall be
on the Department’s Form RS-1-D, or in lieu of using the Department’s Form, copies of the
actual executed agreement between the Prime Contractor and the DBE subcontractor may be
submitted. In any event, the Department reserves the right to require copies of actual subcontract
agreements involving DBE Subcontractors.

The RS-1-D certification forms may be obtained from the Department’s Resident Engineer.
These certifications shall be considered a part of the project records, and consequently will be

subject to penalties under Federal Law associated with falsifications of records related to
projects.
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REPORTING DISADVANTAGED BUSINESS ENTERPRISE PARTICIPATION

When payments are made to Disadvantaged Business Enterprise firms, including material
suppliers, contractors at all levels (prime, subcontractor, or second tier subcontractor) shall
provide the Engineer with an accounting of said payments. This accounting shall be furnished
the Engineer for any given month by the end of the following month. Failure to submit this
information accordingly may result in (1) withholding of money due in the next partial pay
estimate; or (2) removal of an approved Contractor from the prequalified bidders list or the
removal of other entities from the approved subcontractors list. The accounting shall list for
each payment made to a Disadvantaged Business Enterprise firm the following:

DOT Project Number

Payee Contractor Name

Receiving Contractor or Material Supplier

DBE Certification Basis, e.g., Woman Owned, Native American, African American, etc.
Amount of Payment

Date of Payment

A responsible fiscal officer of the payee contractor, subcontractor, or second tier subcontractor
who can attest to the date and amounts of the payments shall certify that the accounting is
correct. A copy of an acceptable report may be obtained from the Engineer.

SP1G61
RETAINAGE AND PROMPT PAYMENT: 1-01-02

Retainage:

The Department will not deduct and hold any retainage from the Prime Contractor on this
project.

The 2002 Standard Specifications shall be revised as follows:
Sub-Article 109-4(A), pages 1-69 and 1-70

Delete the second, third, fourth, and fifth paragraphs of this subarticle.
Insert the following:

"The Department will withhold an amount sufficient to cover anticipated liquidated damages, as
determined by the Engineer."

Prompt Payment of Monies Due Subcontractors, Second Tier Subcontractors and Material
Suppliers and Release of Retainage

Contractors at all levels; prime, subcontractor, or second tier contractor, shall within seven
calendar days of receipt of monies, resulting from work performed on the project or services
rendered, pay subcontractors, second tier subcontractors, or material suppliers, as appropriate.
This seven-day period begins upon knowledgeable receipt by the contracting firm obligated to
make a subsequent periodic or final payment. These prompt payment requirements will be met if
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each firm mails the payment to the next level firm by evidence of postmark within the seven-day
period.

This provision for prompt payment shall be incorporated into each subcontract or second tier
subcontract issued for work performed on the project or for services provided.

The Contractor may withhold up to 3% retainage if any subcontractor does not obtain a payment
and performance bond for their portion of the work. If any retainage is held on subcontractors,
all retainage shall be released within seven calendar days of satisfactory completion of all work.
For the purpose of release of retainage, satisfactory completion is defined as completion of all
physical elements and corresponding documentation as defined in the contract, as well as
agreement between the parties as to the final quantities for all work performed in the subcontract.
The Department will provide internal controls to expedite the determination and processing of
the final quantities for the satisfactorily completed subcontract portions of the project.

Failure of any entity to make prompt payment as defined herein may result in (1) withholding of
money due to that entity in the next partial payment until such assurances are made satisfactory
to this provision; or (2) removal of an approved contractor from the prequalified bidders list or
the removal of other entities from the approved subcontractors list.

SP1G73
CERTIFICATION FOR FEDERAL-AID CONTRACTS: 3-21-90

The prospective participant certifies, by signing and submitting this bid or proposal, to the best
of his or her knowledge and belief, that:

(1) No Federal appropriated funds have been paid or will be paid, by or on behalf of the
undersigned, to any person for influencing or attempting to influence an officer or
employee of any Federal agency, a Member of Congress, an officer or employee of
Congress, or an employee of a Member of Congress in connection with the awarding of
any Federal contract, the making of any Federal grant, the making of any Federal loan, the
entering into of any cooperative agreement, and the extension, continuation, renewal,
amendment, or modification of any Federal contract, grant, loan, or cooperative
agreement.

(2) If any funds other than Federal appropriated funds have been paid or will be paid to any
person for influencing or attempting to influence an officer or employee of any Federal
agency, a Member of Congress, an officer or employee of Congress, or an employee of a
Member of Congress in connection with this Federal contract, grant, loan, or cooperative
agreement, the undersigned shall complete and submit Standard Form-LLL, "Disclosure
Form to Report Lobbying," in accordance with its instructions.

This certification is a material representation of fact upon which reliance was placed when this
transaction was made or entered into. Submission of this certification is a prerequisite for making
or entering into this transaction imposed by Section 1352, Title 31, U.S. Code. Any person who
fails to file the required certification shall be subject to a civil penalty of not less than $10,000
and not more than $100,000 for each such failure.
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The prospective participant also agrees by submitting his or her bid or proposal that he or she
shall require that the language of this certification be included in all lower tier subcontracts,
which exceed $100,000 and that all such subrecipients shall certify and disclose
accordingly.

SP1G85
CONTRACTOR'S LICENSE REQUIREMENTS: 7-1-95

If the successful bidder does not hold the proper license to perform any plumbing, heating, air
conditioning, or electrical work in this contract, he will be required to sublet such work to a
contractor properly licensed in accordance with Article 2 of Chapter 87 of the General Statutes
(licensing of heating, plumbing, and air conditioning contractors) and Article 4 of Chapter 87 of
the General Statutes (licensing of electrical contractors).

SP1GS88

SUBMISSION OF BIDS - ALTERNATES: 1-01-02

The 2002 Standard Specifications are revised as follows:
Page 1-13, Article 102-8
In Item 3, at the end of the second paragraph add the following:

“When Bidders submit prices on more than one alternate the lower cost of the correctly
completed alternate is the accepted bid and will be used to determine the total amount bid.”

Page 1-19, Article 103-2(D)
Add the following paragraph after the second paragraph:

“When Bidders submit prices on more than one alternate the lower cost of the correctly
completed alternate is the accepted bid and will be used to determine the total amount bid.”
SP1G91

DOMESTIC STEEL AND IRON PRODUCTS: 7-1-95

All steel and iron products which are permanently incorporated into this project shall be
produced in the United States except minimal amounts of foreign steel and iron products may be
used provided the combined project cost of the bid items involved does not exceed one-tenth of
one percent (0.1 percent) of the total amount bid for the entire project or $2,500.00, whichever is
greater. This minimal amount of foreign produced steel and iron products permitted for use by
this Special Provision is not applicable to fasteners. Domestically produced fasteners are
required for this project.
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All steel and iron products furnished as "domestic products" shall be melted, cast, formed,
shaped, drawn, extruded, forged, fabricated, produced, or otherwise processed and manufactured
in the United States. Raw materials including pig iron and processed pelletized and reduced iron
ore used in manufacturing "domestic" steel products may be imported; however, all
manufacturing processes to produce the products, including coatings, must occur in the United
States.

Before each steel or iron product is incorporated into this project or included for partial payment
on a monthly estimate, the Contractor shall furnish the Resident Engineer a notarized
certification certifying that the product conforms to the above requirements of this Special
Provision. The Resident Engineer will forward a copy of each certification to the Materials and
Tests Unit.

Each purchase order issued by the Contractor or a subcontractor for steel and iron products to be
permanently incorporated into this project shall contain in bold print a statement advising the
supplier that all manufacturing processes to produce the steel or iron shall have occurred in the
United States. The Contractor and all affected subcontractors shall maintain a separate file for
steel products permanently incorporated into this project so that verification of the Contractor's
efforts to purchase "domestic" steel and iron products can readily be verified by an authorized
representative of the Department or the Federal Highway Administration.

SP1G97

U.S. DEPARTMENT OF TRANSPORTATION HOTLINE: 11-22-94

To report bid rigging activities call:
1-800-424-9071

The U.S. Department of Transportation (DOT) operates the above toll-free "hotline" Monday
through Friday, 8:00 a.m. to 5:00 p.m. eastern time. Anyone with knowledge of possible bid
rigging, bidder collusion, or other fraudulent activities should use the "hotline" to report such
activities.

The "hotline" is part of the DOT's continuing effort to identify and investigate highway

construction contract fraud and abuse is operated under the direction of the DOT Inspector

General. All information will be treated confidentially and caller anonymity will be respected.
SP1G100

SUBMISSION OF RECORDS - FEDERAL-AID PROJECTS: 12-15-98

The Contractor’s attention is directed to the Standard Special Provisions entitled “Required
Contract provisions - Federal-Aid Construction Contracts” contained elsewhere in this proposal
form.

This project is NOT located on the National Highway System, therefore, federal form FHWA-47

IS NOT required.
SP1G109
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COMPENSATION AND RECORD KEEPING 03-16-04

Revise the 2002 Standard Specifications as follows:
104-8 Compensation and Record Keeping
Change Article (A), subarticle 1. with the following:
In line 3 and line 6, change $15,000.00 to $25, 000.00.
SP1G110

CONTRACTOR BORROW SOURCE 07-20-04

Revise the 2002 Standard Specifications as follows:

Page 2-17, Article 230-4(C) Contractor Furnished Sources, add the following;

If the Contractor proposes a borrow source, the environmental assessment shall include wetland

and stream delineation extending 400 feet beyond the proposed borrow source limits.

1. If wetlands or streams are present within 400 feet of the borrow source and the contractor

proposes to dewater:

a. Submit a hydrologic analysis (DRAINMOD or equivalent) to determine if
excavation, pump frequency/duration/volume will permanently impact or cause
degradation to wetlands or streams. The analysis shall consist of, but not be

limited to:

Required buffer width to avoid long term impacts to wetlands or stream

Return interval to pre-existing hydrologic conditions after pit excavation and

dewatering is completed.

b. Attach a conservation easement specifying that the completed pit impoundment,
upon returning to mean water table elevation, shall not be drained, ditched, used

for irrigation, or any other manner that would degrade wetlands and streams.

c. Provide copy of recorded conservation easement to Engineer prior to

commencement of any work on proposed pit.

2. If wetlands or streams are not present within 400 feet, no additional documentation will

be required.

During Department review of the proposed borrow area, the hydrologic analysis will be
submitted to the U. S. Army Corps of Engineers for evaluation.

SP1G111
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SUBSURFACE INFORMATION: 7-1-95
Subsurface information is available on the roadway portion of this project.

SP1GI119
PLANT AND PEST QUARANTINES: 03-18-03

(IMPORTED FIRE ANT, GYPSY MOTH,
WITCHWEED, AND OTHER NOXIOUS WEEDS)

Within quarantined area:

This project may be within a county regulated for plant and/or pests. If the project or any part of
the Contractor's operations is located within a quarantined area, thoroughly clean all equipment
prior to moving out of the quarantined area. Comply with federal/state regulations by obtaining
a certificate or limited permit for any regulated article moving from the quarantined area.

Originating in a quarantined county:

Obtain a certificate or limited permit issued by the N.C. Department of Agriculture/United States
Department of Agriculture. Have the certificate or limited permit accompany the article when it
arrives at the project site.

Contact:

Contact the N.C. Department of Agriculture/United States Department of Agriculture at
1-800-206-9333, 919-733-6932, or http://www.ncagr.com/plantind/ to determine those specific project
sites located in the quarantined area or for any regulated article used on this project originating in
a quarantined county.

Regulated Articles Include:

1. Soil, sand, gravel, compost, peat, humus, muck, and decomposed manure, separately or
with other articles. This includes movement of articles listed above that may be associated
with cut/waste, ditch pulling, and shoulder cutting.

Plants with roots including grass sod.

Plant crowns and roots.

Bulbs, corms, rhizomes, and tubers of ornamental plants.

Hay, straw, fodder, and plant litter of any kind.

Clearing and grubbing debris.

Used agricultural cultivating and harvesting equipment.

Used earth-moving equipment.

Any other products, articles, or means of conveyance, of any character, if determined by
an inspector to present a hazard of spreading imported fire ant, gypsy moth, witchweed or
other noxious weeds.

000 N OV R W

SP1G130
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TRAINING REQUIREMENTS: 7-1-95

The Contractor's attention is directed to the Standard Special Provision "Training Special
Provision" included elsewhere in this proposal.

The number of trainees to be trained on this project shall be 2.
SP1G136

SAFETY VESTS: 6-19-01

All Contractors' personnel, all subcontractors and their personnel, and any material
suppliers and their personnel must wear an OSHA approved reflective vest or outer garment at
all times while on the project.

SP1G139
DIRECTOR OF CONSTRUCTION IN LIEU OF CHIEF ENGINEER 03-16-04

Revise the 2002 Standard Specifications as follows:

Wherever the term Chief Engineer or Chief Engineer of Operations occurs in the Specifications,
the actions and responsibilities referred to will be performed by the Director of Construction,
Division of Highways, North Carolina Department of Transportation, acting directly or through
his duly authorized representative.

Revision to Definitions of Terms

Page 1-4, Article 101-35

101-35 ENGINEER

The Chief Engineer of Operations, and/or Director of Construction, Division of Highways, North
Carolina, Department of Transportation, acting directly or through their duly authorized
representative.

SP1G143

TWELVE MONTH GUARANTEE: 07-15-03

A. The Contractor shall guarantee materials and workmanship against latent and patent defects
arising from faulty materials, faulty workmanship or negligence for a period of twelve
months following the date of final acceptance of the work for maintenance and shall replace
such defective materials and workmanship without cost to the Department. The Contractor
will not be responsible for damage due to faulty design, normal wear and tear, for negligence
on the part of the Department, and/or for use in excess of the design.

B. Where items of equipment or material carry a manufacturer’s guarantee for any period in
excess of twelve months, then the manufacturer’s guarantee shall apply for that particular
piece of equipment or material. The Department’s first remedy shall be through the
manufacturer although the Contractor is responsible for invoking the warranted repair work
with the manufacturer. The Contractor’s responsibility shall be limited to the term of the
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manufacturer’s guarantee. NCDOT would be afforded the same 'warranty as provided by the
Manufacturer.

This guarantee provision shall be invoked only for major components of work in which the
Contractor would be wholly responsible for under the terms of the contract. Examples would
include pavement structures, bridge components, and sign structures. This provision shall not be
used as a mechanism to force the Contractor to return to the project to make repairs or perform
additional work that the Department would normally compensate the Contractor for. In addition,
routine maintenance activities (i.e. mowing grass, debris removal, ruts in earth shoulders,) are
not parts of this guarantee.

Appropriate provisions of the payment and/or performance bonds shall cover this guarantee for
the project.

To ensure uniform application statewide the Division Engineer will forward details regarding the
circumstances surrounding any proposed guarantee repairs to the Chief Engineer for review and
approval prior to the work being performed.

SP1G145

CONTROL OF NOISE:

Local laws, ordinances, and regulations that limit the periods during which work can be
performed or that limit noise resulting from work shall not be applicable to the work required
under the contract.

The Contractor shall conduct operations between 10:00 p.m. and 6:00 a.m. to minimize the noise
impact on adjoining property. Blasting and driving of piles shall not be performed during this
period. The exterior noise level resulting from the work shall not exceed 80 decibels or shall not
exceed the background noise by more than 5 decibels, which ever is greater. Background noise
shall be defined as the measured ambient noise level associated with all existing environmental,
transportation, and community noise sources in the absence of any audible construction activity.
Noise levels shall be measured at the right-of-way line adjacent occupied residential property at a
height of five feet above the ground.

Work shall be performed in a manner to prevent nuisance conditions such as noise which
exhibits a specific audible frequency or tone (e.g. back-up alarms, improperly maintained
equipment, brake squeal) or impact noise (e.g. jackhammers, hoe rams, truck tailgates). The
Engineer will determine whether or not nuisance noise conditions exist. All equipment shall be
operated in accordance with the manufacturer’s specifications and be equipped with all noise-
reducing equipment in proper condition.

When feasible, the Contractor shall establish haul routes that direct its vehicles away from
developed areas and ensure that noise from hauling operations is kept to a minimum. Equipment
shall not be altered to result in noise levels that are greater than that produced by the original
equipment.
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PROJECT SPECIAL PROVISIONS
Roadway 7-1-95

SP1RO1

CLEARING AND GRUBBING: 9-17-02

Perform clearing on this project to the limits established by Method "III" shown on Standard No.
200.03 of the Roadway Standards.

The 2002 Standard Specifications shall be revised as follows:

Page 2-3, Article 200-5

Delete the first sentence of this article and insert the following:

The property owner will have no right to use or reserve for his use any timber on the project. All
timber cut during the clearing operations is to become the property of the Contractor, and shall
be either removed from the project by him, or else shall be satisfactorily disposed of as
hereinafter provided.

SP2RO1

BURNING RESTRICTIONS: 7-1-95

Open burning is not permitted on any portion of the right-of-way limits established for this
project. Do not burn the clearing, grubbing or demolition debris designated for disposal and
generated from the project at locations within the project limits, off the project limits or at any
waste or borrow sites in this county. Dispose of the clearing, grubbing and demolition debris by
means other than burning, according to state or local rules and regulations.

SP2R05

BUILDING REMOVAL: 01-01-02

Remove the buildings and appurtenances listed below in accordance with Section 215 of the
Standard Specifications and the following provisions:

Prior to removal of any building, comply with the notification requirements of Title 40 Code of
Federal Regulations, Part 61, Subpart M, which are applicable to asbestos. Give notification to
the North Carolina Department of Health and Human Services, Division of Epidemiology,
Asbestos Hazard Management Branch and/or the appropriate county agency when enforcement
of the Federal Regulation is performed by the county. Submit a copy of the notification to the
Engineer prior to the building removal.
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The Department has performed asbestos assessments for building items identified below. Copies
of this report may be obtained through the Division Right-of-Way Agent. When asbestos is
discovered after the opening of bids for the project, the cost of asbestos removal and disposal
will be paid for in accordance with Article 104-7 of the Standard Specifications. Perform
removal and disposal of asbestos in accordance with the requirements of Title 40 Code of
Federal Regulations.

When a building has had or will have asbestos removed and the Contractor elects to remove the
building such that it becomes a public area, the Contractor is responsible for any additional costs
incurred including final air monitoring.

Comply with all Federal, State and local regulations when performing building removal and/or
asbestos removal and disposal. Any fines resulting from violations of any regulation are the sole
responsibility of the Contractor and the Contractor agrees to indemnify and hold harmless the
Department against any assessment of such fines.

Prior to removal of any Underground Storage Tank (UST), comply with the notification
requirements of the Title 40 Code of Federal Regulations, Part 280.71(a). Give notification to
the appropriate regional office of the North Carolina Department of Environment, and Natural
Resources, Division of Environmental Management, Groundwater Section. Submit a copy of the
notification to the Engineer prior to the removal of the underground storage tank.

Permanently close UST systems by removal and dispose of in compliance with the regulations
set forth in Title 40, Code of Federal Regulations, Part 280.71 and North Carolina
Administrative Code Title 15A, Chapter 2, Subchapter 2N and any applicable local regulations.
Assess Underground Storage Tank sites at closure for the presence of contamination as required
in NCAC Title 15A, Chapter 2, Subchapter 2N, Section .0803 and as directed by the appropriate
Regional Office of the Division of Environmental Management. Remove and dispose of UST
systems and contents in a safe manner in conformance with requirements of American Petroleum
Institute Bulletin 1604, "Removal and Disposal of Used Underground Petroleum Storage Tanks",
Chapters 3 through 6. (Note: As an exception to these requirements, the filling of the tank with
water as a means of expelling vapors from the tank as described in section 4.2.6.1 of API
Bulletin 1604, will not be allowed. Where underground storage tanks are indicated below, there
will be no direct payment for the closure or assessment. When the contract does not indicate the
presence of storage tanks and storage tanks are discovered after the opening of bids for the
project, the cost of closure, assessment and/or removal will be paid for in accordance with
Article 104-7 of the Standard Specifications.

Disposition of any contaminated material associated with underground storage tanks will be
made as provided in Article 107-26 of the Standard Specifications.

Building Removal (Item #1)
Parcel 019 — Left of Survey Station 34+55, Survey Line L
3—Post Billboard

Building Removal (Item # 2)
Parcel 038 — Left of Survey Station 43+20, Survey Line L
Single-Wide Mobile Home
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Building Removal (Item #3)
Parcel 038 — Left of Survey Station 43+40, Survey Line L
Frame Shed

Section 215 — Removal of Existing Buildings/Structures

When the description of the work for an item requires portion of the building to be cut off, that
portion of the building and appurtenances located within the right of way and/or construction
area shall be cut off by the Contractor and disposed of by him. The Engineer will denote on the
building the line where the building is to be cut off. The Contractor will be required to cut the
building off on a neat line along the construction line or right of way boundary designated by the
Engineer. The Contractor will not be required to do any repairing to that portion of the building
located outside of the right of way or construction area or to shore it up in any respect. All of the
Contractor’s work shall be confined to the right of way and construction area designated by the
Engineer. (This paragraph pertains to No items: None.)

When the description of the work for an item indicates a building partially inside and partially
outside the right of way and/or construction area, but does not require the building to be cut off,
the entire building shall be removed. (This paragraph pertains to Items 2 & 3.)

SP2R15

TEMPORARY DETOURS: 8-15-00

Construct the temporary detours required on this project in accordance with the typical sections
in the plans or as directed by the Engineer.

Payment for the construction of the detours will be made at the contract unit prices for the
various items involved. After the detours have served their purpose, remove the portions deemed
unsuitable for use as a permanent part of the project as directed by the Engineer. Salvage and
stockpile the aggregate base course removed from the detours at locations within the right of
way, as directed by the Engineer, for removal by State Forces. Pipe culverts removed from the
detours remain the property of the Contractor. Remove pipe culverts from the project when they
are no longer needed. Place pavement and earth material removed from the detour in
embankments or dispose of in waste areas furnished by the Contractor. No direct payment will
be made for removing the aggregate base course, earth material and pavement, as the cost of
same shall be included in the lump sum price bid for "Grading". Pipe culverts that are removed
will be measured and will be paid for at the contract unit price per linear foot (meter) for "Pipe
Removal". Such prices and payments will be full compensation for the work of removing,
salvaging, and stockpiling aggregate base course; removing any pipe culverts; and for placing
earth material and pavement in embankments or disposing of earth material and pavement in

waste areas.
SP2R31
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SHALLOW UNDERCUT: 2-19-02

Perform undercut excavation and place a combination of fabric for soil stabilization and Class IV
Subgrade Stabilization at locations as directed by the Engineer. Work includes performing
undercut excavation, disposing of unsuitable material, furnishing and placing fabric for soil
stabilization; and furnishing, placing and compacting Class IV Subgrade Stabilization.

MATERIALS

Fabric for Soil Stabilization..............c.ccecvevuveeeeeenen... Section 270

Class IV Subgrade Stabilization..............................Section 1016-3, Class IV; or
Material meeting gradation
requirements of Table 520-1,
Column C

CONSTRUCTION METHODS

Perform undercut excavation in accordance with Section 225.

Place fabric for soil stabilization in accordance with Section 270.

Place Class IV Subgrade Stabilization by back dumping material on previously placed fabric.
Compact material to 95% of AASHTO T-99, Method “D” density or compact material to the
highest density that can be reasonably obtained.

METHOD OF MEASUREMENT

Undercut Excavation will be measured in accordance with Section 226.

Fabric for Soil Stabilization will be measured in accordance with Article 270-4.

Class IV Subgrade Stabilization, as accepted in place, will be measured by the ton (metric ton),
in accordance with Section 106-7.

BASIS OF PAYMENT
Payment will be made for quantities as measured above for the pay items listed below:
Undercut EXCavation...........cccecveeveeueeiiecieceeieeceeeeereereeveese e Cubic Yard (Cubic Meter)
Fabric for Soil Stabilization............ccccceeieeecieieieieieeece e Square Yard (Square Meter)
Class IV Subgrade Stabilization..............ccccevveereeveeeeereeneeeneenee. Ton (Metric Ton)

SP2R35

COMPREHENSIVE GRADING:

Comprehensive grading shall be performed in accordance with Section 226 of the Standard
Specifications with the following exceptions:

Delete any reference to Section 230 “Borrow Excavation” from Section 226.
Borrow material shall be in accordance with Section 230.

The provisions of Article 104-5 will not be applicable to the item of “Borrow Excavation”.

28



Contract C201251 (U-2734) > New Hanover County

BORROW EXCAVATION: 2-19-02

Revise the 2002 Standard Specifications as follows:

Page 2-20, Article 230-6

After the first paragraph, insert the following paragraph:

"No direct payment will be made for the work of Evaluation of Potential Wetlands and
Endangered Species as outlined above. Payment at the contract unit price for the pay item
'Borrow Excavation' will be considered full compensation for this work.

SP2R37

FALSE SUMPS: 7-1-95,

Construct false sumps in accordance with the details in the plans and at locations shown in the
plans or at other locations as directed by the Engineer.

Payment for the work of construction of the false sumps will be made at the contract unit price
per cubic yard (cubic meter) for "Borrow Excavation" or included in “Grading-Lump Sum”
depending on the source of material.

SP2R40

BRICK ENTRANCE TO LANDFALL SUBDIVISION:

Description:

The Contractor shall tie the proposed asphalt pavement to the existing brick entrance at
Arboretum Drive in accordance with the detail in the plans and as directed by the Engineer.
Existing brick shall be reused to the extent possible. Any replacement brick shall match the
existing brick as closely as possible. Provide a smooth tie-in with sufficient drainage from the
existing brick roadway to the new asphalt pavement.

Basis of Payment:
The work covered by this provision shall be paid for at the contract lump sum price for “Brick
Entrance to Landfall Subdivision”. Such price and payment will be full compensation for all
work covered by this provision including removing and reinstalling existing bricks, furnishing
and installing replacement bricks, ABC, asphalt, sand and all other incidentals necessary to
satisfactorily complete this work.
SHOULDER AND FILL SLOPE MATERIAL: 5-21-02
General:

Perform the required shoulder and slope construction for this project in accordance with the

applicable requirements of Section 226 of the Standard Specifications except as follows:
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Construct the top 6 inches (150 mm) of shoulder and fill slopes with soils capable of
supporting vegetation.

Provide soil with a P.1. greater than 6 and less than 25 and with a pH ranging from 5.5 to 6.8.
Remove stones and other foreign material 2 inches (50 mm) or larger in diameter. All soil is
subject to test and acceptance or rejection by the Engineer.

Obtain material from within the project limits or approved borrow source.
Compensation:
Where the material has been obtained from an authorized stockpile or from a borrow source

measurement and payment will be made as provided in Section 230 of the specifications for
“Borrow Excavation”.

SP2R45
" (mm) WELDED STEEL PIPE: 1-15-02
Use " (mm) welded steel pipe as shown on the plans that conforms to Section 330 of the

Standard Specifications.

Install the pipe by dry boring and jacking. Carefully dry bore the pipe true to the line and grade
given. Hold the bore to a minimum to insure that there is no settlement. Remove and replace
any pipe that has been damaged due to the Contractor's operation at no cost to the Department.
Completely fill all voids around the outside of the pipe to the satisfaction of the Engineer.

Measurement will be made in accordance with Article 330-4 of the Standard Specifications.

The quantity of pipe as measured above will be paid for at the contract unit price per linear foot
(meter) for " " (mm) Welded Steel Pipe, " (mm) Thick, Grade B (By Boring and
Jacking)". Such price and payment will be full compensation for all work described herein
including dry boring, jacking, tools, materials, labor, workmanship, and all other incidentals
necessary to complete the work.

SP3R25
Payment will be under:
__"(mm) Welded Steel Pipe, " (mm) Thick, Grade B
(By Boring and Jacking) .........cceeeveuiereieriereeieeeceeeeeee e, Linear Foot (Meter)
FLOWABLE FILL: 9-17-02

Provide and install flowable fill material in accordance with Articles 340-2 of the Standard
Specifications.

Discharge flowable fill material directly from the truck into the space to be filled, or by other
approved methods. The mix may be placed full depth or in lifts as site conditions dictate. The
Contractor shall provide a method to plug the ends of the existing pipe in order to contain the
flowable fill.
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At locations where flowable fill is called for on the plans and a pay item for flowable fill is
included in the contract, the quantity of flowable fill to be paid for will be the actual number of
cubic yards (cubic meters) of flowable fill that have been satisfactorily placed and accepted.

The quantity of flowable fill, measured as provided above, will be paid for at the contract unit
price per cubic yard (cubic meter) for "Flowable Fill". Such price and payment will be full
compensation for all work covered by this provision including but not limited to the mix design,
furnishing, hauling, placing and containing the flowable fill.

SP3R30
Payment will be made under:
Flowable Fill .......cccoooiiiiiieeeeeeeeeeee et Cubic Yard (Cubic Meter)
ASPHALT PAVEMENTS - SUPERPAVE 02-17-04

Revise the 2002 Standard Specifications as follows:

PRIME COAT

Page 6-2, Article 600-9

Delete the first paragraph under this Article and substitute the following:

The quantity of prime coat to be paid will be the number of gallons (liters) of prime coat material
that has been satisfactorily placed on the roadway. Each distributor load of prime coat material
delivered and utilized on the project will be measured.

ASPHALT TACK COAT

Page 6-4, Article 605-8

Insert the following after paragraph one in this Article:

Take necessary precautions to limit the tracking and/or accumulation of tack coat material on
either existing or newly constructed pavements. Excessive accumulation of tack may require
corrective measures.

FIELD VERIFICATION AND JOB MIX FORMULA ADJUSTMENTS

Page 6-7, Article 609-4

Delete the first paragraph under this Article and substitute the following:

Conduct field verification of the mix at each plant within 30 calendar days prior to initial

production of each mix design, when required by the Allowable Mix Adjustment Policy and
when directed as deemed necessary.
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Page 6-8, Article 609-4

Delete the first paragraph on this page and substitute the following:

Retain records of these calibrations and mix verification tests, including Superpave Gyratory
Compactor (SGC) printouts, at the QC laboratory. In addition, furnish copies, including SGC
printouts, to the Engineer for review and approval within one working day after beginning
production of the mix.

Page 6-8, Article 609-4

Add the following sentence to the end of the last paragraph in this Article:

Any mix produced that is not verified may be assessed a price reduction at the Engineer’s
discretion in addition to any reduction in pay due to mix and/or density deficiencies.

Quality control minimum sampling and testing schedule:
Page 6-9, Subarticle 609-5(C)1
Delete the second sentence in the second paragraph of this Article and substitute the following:

Retain the QC compacted volumetric test specimens for 5 calendar days, commencing the day
the specimens are prepared.

Page 6-9, Subarticle 609-5(C)2

At the bottom of this page, delete the sentence directly above the Accumulative Production
Increment and substitute the following:

Sample and test the completed mixture from each mix design at the following minimum
frequency during mix production:

Page 6-10, Subarticle 609-5(C)2
Revise Items B, C, D and E on this page as follows:

B. Gradation on Recovered Blended Aggregate from Mix Sample (AASHTO T 30
Modified) Grade on all sieves specified on JMF

C. Maximum Specific Gravity (AASHTO T 209 or ASTM D 2041), optional
(ASTM D 6857)

D. Bulk Specific Gravity of Compacted Specimens (AASHTO T166), optional
(ASTM D 6752), Average of 3 specimens at Nges gyrations (AASHTO T 312)

E. Air Voids (VITM) (AASHTO T 269), Average of 3 specimens at Nges gyrations
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Page 6-11, Subarticle 609-5(C)2

At the top of this page, delete Item B.,” Reclaimed Asphalt Pavement...” and substitute the
following:

B. Reclaimed Asphalt Pavement (RAP) Binder Content and Gradation (AASHTO T 308
Modified or T 164 and AASHTO T 30 Modified) (sampled from stockpiles or cold
feed system at beginning of production and weekly thereafter). Have RAP approved
for use in accordance with Article 1012-1(G). (Split Sample Required)

Page 6-11, Subarticle 609-5(C)2
Insert the following sampling and testing at the end of this Subarticle
F. Uncompacted Void Content of Fine Aggregate, AASHTO T 304, Method A (natural
sand only). Performed at Mix Design and when directed as deemed necessary. (Split
Sample Required)
G. Reclaimed Asphalt Shingle Material (RAS) Binder Content and Gradation (AASHTO
T 308 Modified or T 164 and AASHTO T 30 Modified) (sampled from stockpiles or
cold feed system at beginning of production and weekly thereafter). Have RAS
approved for use in accordance with Article 1012-1(F). (Split Sample Required)
CONTROL CHARTS
Page 6-11, Subarticle 609-5(C)3

Delete the second sentence of the first paragraph in this Subarticle and substitute the following:

Record all regularly scheduled random sample or directed sample full test series results for mix
incorporated into the project on control charts the same day the test results are obtained.

Page 6-12, Subarticle 609-5(C)3

Delete item 3 in the list below the second full paragraph on this page.
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CONTROL LIMITS
Page 6-12, Subarticle 609-5(C) 4

At the bottom of this page, delete the table and substitute the following:

CONTROL LIMITS

Mix Control Target Source Warning  Moving Average = Individual
Criteria Limit Limit Limit
2.36mm Sieve JMF +4.0 % +5.0 % +8.0 %
0.075mm Sieve JMF +1.5% +2.0 % +2.5%
Binder Content JMF +0.3 % +0.5 % +0.7 %
VTM @ Nges IMF +1.0 % +1.5% +2.0 %
VMA @ Nges Min. Spec. Limit -0.5% -0.8% -1.0%
Po.o75/ Pve Ratio Max. Spec. Limit 0.0 N/A +0.4%
%Gmm @ Nini Max. Spec. Limit N/A N/A +2.0%
TSR Min. Spec. Limit N/A N/A -15.0%

FIELD COMPACTION QUALITY CONTROL
Page 6-15, Subarticle 609-5(D)1

Delete the first and second sentences in the fourth paragraph on this page and substitute the
following:

Base and intermediate mix types (surface mixes not included) utilized for pavement widening of
less than 4.0 feet and all mix types used in tapers, irregular areas and intersections (excluding full
width travel lanes of uniform thickness), will not be subject to the sampling and testing
frequency specified above provided the pavement is compacted using approved equipment and
procedures. However, the Engineer may require occasional density sampling and testing to
evaluate the compaction process.

Page 6-16, Subarticle 609-5(D)1

Delete item number 2 at the top of this page. Item number 3 should be re-numbered as 2 after
the specified deletion.

LIMITED PRODUCTION PROCEDURE
Page 6-17, Subarticle 609-5(D) 5
Delete the first paragraph in this Subarticle and substitute the following:

Proceed on limited production when, for the same mix type, one of the following items occur:
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(1) Two consecutive failing lots, excluding lots representing an individual resurfacing
map or portion thereof.

(2)  Three consecutive failing lots, with each lot representing an individual resurfacing
map or portion thereof.

(3)  Two consecutive failing nuclear control strips.

Pavement within each construction category (New and Other), as defined in Article 610-13, and
pavement placed simultaneously by multiple paving crews will be evaluated independently for
limited production purposes.

Delete the first sentence in the last paragraph in this Subarticle and substitute the following:

If the Contractor does not operate by the limited production procedures as specified above, the
two consecutive failing density lots, three consecutive failing lots with each lot representing an
individual resurfacing map or portion thereof, or two consecutive failing nuclear control strips,
whichever is applicable, and all mix produced thereafter will be considered unacceptable.

DOCUMENTATION (RECORDS)
Page 6-18, Subarticle 609-5(E)

Delete the third and fourth sentence in the first full paragraph on this page and substitute the
following:

Maintain all QC records, forms and equipment calibrations for a minimum of 3 years from their
completion date.

Delete the second full paragraph on this page and substitute the following:

Falsification of test results, documentation of observations, records of inspection, adjustments to
the process, discarding of samples and/or test results, or any other deliberate misrepresentation of
the facts will result in the revocation of the applicable person’s QMS certification. The Engineer
will determine acceptability of the mix and/or pavement represented by the falsified results or
documentation. If the mix and/or pavement in question is determined to be acceptable, the
Engineer may allow the mix to remain in place at no pay for the mix, asphalt binder and other
mix components. If the mix and/or pavement represented by the falsified results is determined
not to be acceptable, remove and replace with mix, which complies with the Specifications.
Payment will be made for the actual quantities of materials required to replace the falsified
quantities, not to exceed the original amounts.

QUALITY ASSURANCE
Page 6-18, Article 609-6

In Item 5 under Plant Mix Quality Assurance, add “at a frequency equal to or greater than 5% of
the QC sample frequency”.
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In the first sentence within the paragraph below Plant Mix Quality Assurance, delete the words
“of mix”.

In Item 1 under Density Quality Assurance, delete the wording at the end of the sentence “at a
frequency equal to or greater than 10% of the frequency required of the Contractor”.

Page 6-19, Article 609-6

In Item 4 under Density Quality Assurance, add “at a frequency equal to or greater than 5% of
the QC sample frequency.”

Insert the following after Item 4 under Density Quality Assurance:

6. By periodically directing the recalculation of random numbers for the Quality Control
core or nuclear density test locations. The original QC test locations may be tested by
QA and evaluated as verification tests.
LIMITS OF PRECISION
Page 6-19, Article 609-6

In the limits of precision table, delete the last three rows and substitute the following:

QA retest of prepared QC Gyratory Compacted

Volumetric Specimens +0.015

Retest of QC Core Sample + 1.2% (% Compaction)
Comparison of QA Core Sample +2.0% (% Compaction)
QA Verification Core Sample 1 2.0% (% Compaction)
Nuclear Comparison of QC Test 1 2.0% (% Compaction)
QA Nuclear Verification Test + 2.0% (% Compaction)

ASPHALT CONCRETE PLANT MIX PAVEMENTS — DESCRIPTION
Page 6-21, Article 610-1
Insert the following after the last paragraph in this Article:

A high frequency of asphalt plant mix, density, or mix and density deficiencies occurring over an
extended duration of time may result in future asphalt, which is represented by mix and/or
density test results not in compliance with minimum specification requirements, being excluded
from acceptance at an adjusted contract unit price in accordance with Article 105-3. This
acceptance process may apply to all asphalt produced and /or placed and may continue until the
Engineer determines a history of quality asphalt production and placement is reestablished.
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MATERIALS
Page 6-21, Article 610-2

Delete reference of Anti-strip additive (chemical) to Article 1020-2 and substitute
Article 1020-8.

COMPOSITION OF MIXTURES (MIX DESIGN AND JOB MIX FORMULA)
Page 6-21, Subarticle 610-3(A)
At the end of the second paragraph under this Subarticle, add the following sentence:

In addition, submit Superpave gyratory compactor printouts for all specimens compacted at Nes
and Ny during the mix design process.

Insert the following paragraph after the second paragraph under this Subarticle:

For the final surface layer of the specified mix type, use a mix design with an aggregate blend
gradation above the maximum density line on the 2.36 mm and larger sieves.

Insert the following at the end of the third paragraph under this Article:

When the percent of binder contributed from RAS or a combination of RAS and RAP exceeds 20
percent of the total binder in the completed mix, the virgin binder PG grade must be one grade
below (both high and low temperature grade) the binder grade specified in Table 610-2 for the
mix type.

Delete the fourth paragraph in this Subarticle and substitute the following:

For Type S 12.5D mixes, the maximum percentage of reclaimed asphalt material is limited to
15% and must be produced using virgin asphalt binder grade PG 76-22. For all other recycled
mix types, when the percentage of RAP is 15 percent or less of the total mixture, the virgin
binder PG grade must be as specified in Table 610-2 for the specified mix type. When the
percentage of RAP is greater than 15 but not more than 25 percent of the total mixture, the virgin
binder PG grade must be one grade below (both high and low temperature grade) the specified
grade for the mix type. When the percentage of RAP is greater than 25 percent of the total
mixture, the Engineer will establish and approve the asphalt binder grade.

Page 6-22, Subarticle 610-3(A)
Insert the following sentence at the end of the Item 4:

If natural sand is utilized in the proposed mix design, determine and report the Uncompacted
Void Content of the natural sand in accordance with AASHTO T-304, Method A.
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Page 6-23, Subarticle 610-3(A)

New Hanover County

Under the quantities of mix components insert the following sentence:

When requested by the Engineer, submit to the Department’s Materials and Tests Unit, in
Raleigh, six (6) Superpave Gyratory Compactor specimens compacted to a height of 75 mm and

to a void content (VTM) of 4.0% +/- 0.5% for performance rut testing with the Asphalt

Pavement Analyzer.

JOB MIX FORMULA

Page 6-24, Subarticle 610-3(C)

Delete Table 610-1 and associated notes. Substitute the following:

TABLE 610-1
- SUPERPAVE AGGREGATE GRADATION DESIGN CRITERIA
Standard Percent Passing Criteria (Control Points)
Sieves Mix Type (Nominal Maximum Aggregate Size) -
4.75 mm (a) 9.5 mm (c) 12.5 mm (c) 19.0 mm 25.0 mm 37.5 mm
(mm) Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max.
50.0 | 100.0
37.5 100.0 90.0 100.0
25.0 100.0 90.0 100.0 90.0
19.0 100.0 90.0 100.0 90.0
12.5 100.0 90.0 100.0 90.0
9.5 100.0 90.0 100.0 90.0
4.75 90.0 100.0 90.0
2.36 65.0 90.0 32.0(b) 67.0(b) 28.0 58.0 23.0 49.0 19.0 450 150 41.0
1.18
0.600
0.300
0.150
0.075 4.0 8.0 4.0 8.0 40 80 30 80 3.0 70 3.0 6.0

manufactured material from the crushing of stone.
(b) For Type SF 9.5A, the percent passing the 2.36mm sieve shall be a minimum of 60%
and a maximum of 70%.
(c) For the final surface layer of the specified mix type, use a mix design with an
aggregate blend gradation above the maximum density line on the 2.36 mm and larger
sieves.
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Page 6-25, Subarticle 610-3(C),

New Hanover County

Delete Table 610-2 and associated notes. Substitute the following:

TABLE 610-2
SUPERPAVE MIX DESIGN CRITERIA
Design Binder Compaction Levels Volumetric Properties (c)
Mix ESALs PG §
Type millions Grade No. Gyrations @ VMA VTM VFA  %Gmm
(f) (a) (b) N ini Ndes Nmax % Min. % Min. - @ Nini
Max.
S-4.75A <0.3 64-22 6 50 75 20.0 | 7.0-15.0
SF-9.5A <0.3 64-22 6 50 75 160 3.0-50 70-80 | <91.5
S-95B | 03-3  64-22 7 75 115 150 3.0-50 65-80 | <90.5
S-9.5C 3-30 70-22 8 100 = 160 150 13.0-50 65-76 @ <90.0
S-12.5C ¢ 3-30 70-22 8 100 160 140 13.0-50 65-75 @ <90.0
S-12.5D >30  76-22 9 125 = 205 140 3.0-50 65-75 | <90.0
I-19.0B <3  64-22 7 75 115 13.0 13.0-5.0 65-78 @ <90.5
I-19.0C 3-30 64-22 8 100 | 160 13.0 13.0-5.0 65-75  <90.0
I-19.0D >30 70-22 9 125 | 205 13.0 13.0-5.0 65-75  <90.0
B-25.0B <3 64-22 7 75 115 120 13.0-5.0 65-78 <905
B-25.0C >3 64-22 8 100 | 160 | 120 3.0-50; 65-75 | <90.0
B-37.5C >3 64-22 8 100 | 160 110 13.0-50 63-75 | <90.0
Design Parameter Design Criteria
All 1. %Gmm @ Npax <98.0% (d)
Mix 2. Dust to Binder Ratio (Pg,075 / Ppe) 06-14
Types |3. Retained Tensile Strength (TSR) 85 % Min. (e)
(AASHTO T 283 Modified)
Notes: (a) Based on 20 year design traffic.
(b) When Recycled Mixes are used, select the binder grade to be added in accordance
with Subarticle 610-3(A).
(¢) Volumetric Properties based on specimens compacted to Nges as modified by the
Department.
(d) Based on specimens compacted to Np.x at selected optimum asphalt content.
(e) AASHTO T 283 Modified (No Freeze-Thaw cycle required). TSR for
Type S 4.75A, Type B 25.0 and Type B 37.5 mixes is 80% minimum.
(f) Mix Design Criteria for Type S 4.75A may be modified subject to the approval of

the Engineer
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WEATHER, TEMPERATURE, AND SEASONAL LIMITATIONS FOR PRODUCING AND
PLACING ASPHALT MIXTURES

Page 6-26, Article 610-4, Table 610-3
Delete the title of Table 610-3 and substitute the following title:

ASPHALT PLACEMENT- MINIMUM TEMPERATURE REQUIREMENTS
In the first column, third row; delete reference to the ACSC Types S 9.5A and S 12.5B mix.

Add the following minimum placing temperatures for mix types S 4.75A and SF 9.5A.

Asphalt Concrete Mix Type Minimum Air Minimum Road
Temperature Surface Temperature
ACSC, Type S 4.75A, SF 9.5A 40°F (5°C) 50°F (10°C)
SPREADING AND FINISHING

Page 6-32, Article 610-8

Insert the following after the second sentence within the sixth paragraph in this Article,

Take necessary precautions during production, loading of trucks, transportation, truck exchanges
with paver, folding of the paver hopper wings, and conveying material in front of the screed to
prevent segregation of the asphalt mixtures.

Page 6-33, Article 610-8

At the end of the third full paragraph on this page, add the following sentence:

Waiver of the use of automatic screed controls does not relieve the Contractor of achieving plan
grades and cross-slopes.
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DENSITY REQUIREMENTS
Page 6-34, Article 610-10,

Delete Table 610-4 and substitute the following table and associated notes:

Table 610-4
MINIMUM DENSITY REQUIREMENTS
MIX TYPE MINIMUM % of G,
SUPERPAVE MIXES (Maximum Specific Gravity)
S 4.75A 85.0®b ’
SF 9.5A 90.0
S9.5X, S 12.5X, 119.0X, ’ 92.0
B 25.0X, B 37.5X

(a) All S 4.75A pavement will be accepted for density in accordance with Article 105-3

(b) Compaction to the above specified density will be required when the S 4.75 A mix is
applied at a rate of 100 Ibs/sy (55 kg/m?)

Page 6-34, Article 610-10
Delete the second paragraph in this Article and substitute the following:

Compact base and intermediate mix types (surface mixes not included) utilized for pavement
widening of less than 4.0 feet (1.2 meters) and all mix types used in tapers, irregular areas and
intersections (excluding full width travel lanes of uniform thickness), using equipment and
procedures appropriate for the pavement area width and/or shape. Compaction with equipment
other than conventional steel drum rollers may be necessary to achieve adequate compaction.
Occasional density sampling and testing to evaluate the compaction process may be required.
Densities lower than that specified in Table 610-4 will be accepted, in accordance with Article
105-3, for the specific mix types and areas listed directly above.

SURFACE REQUIREMENTS AND ACCEPTANCE
Page 6-35, Article 610-12
Delete the first paragraph in this Article and substitute the following:

Construct pavements using quality paving practices as detailed herein. Construct the pavement
surface smooth and true to the plan grade and cross slope. Immediately correct any defective
areas with satisfactory material compacted to conform with the surrounding area. Pavement
imperfections resulting from unsatisfactory workmanship such as segregation, improper
longitudinal joint placement or alignment, non-uniform edge alignment and excessive pavement
repairs will be considered unsatisfactory and if allowed to remain in place will be accepted in
accordance with Article 105-3.
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When directed due to unsatisfactory laydown or workmanship, operate under the limited
production procedures. Limited production for unsatisfactory laydown is defined as being
restricted to the production, placement, compaction, and final surface testing (if applicable) of a
sufficient quantity of mix necessary to construct only 2500 feet (750 meter) of pavement at the
laydown width.

Remain on limited production until such time as satisfactory laydown results are obtained or
until three consecutive 2500 foot (750 meter) sections have been attempted without achieving
satisfactory laydown results. If the Contractor fails to achieve satisfactory laydown results after
three consecutive 2500 foot (750 meter) sections have been attempted, cease production of that
mix type until such time as the cause of the unsatisfactory laydown results can be determined.
As an exception, the Engineer may grant approval to produce a different mix design of the same
mix type if the cause is related to mix problem(s) rather than laydown procedures.

Mix placed under the limited production procedures for unsatisfactory laydown or workmanship
will be evaluated for acceptance in accordance with Article 105-3.

DENSITY ACCEPTANCE

Page 6-36, Article 610-13

Delete the second paragraph on this page and substitute the following:

The pavement will be accepted for density on a lot by lot basis. A lot will consist of one day’s
production of a given job mix formula on a contract. As an exception, separate lots will be
established when the one of the following occurs:

(6)  Portions of pavement are placed in both “New” and “Other” construction
categories as defined below. A lot will be established for the portion of the
pavement in the “New” construction category and a separate lot for the portion of
pavement in the “Other” construction category.

(7)  Pavement is placed on multiple resurfacing maps, unless otherwise approved prior
to paving. A lot will be established for each individual resurfacing map or portion

thereof.

(8) Pavement is placed simultaneously by multiple paving crews. A lot will be
established for the pavement placed by each paving crew.

(9) Pavement is placed in different layers. A lot will be established for each layer.
(10) Control strips are placed during limited production.

The Engineer will determine the final category and quantity of each lot for acceptance purposes.
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Page 6-36, Article 610-13
Delete the first sentence in the third paragraph on this page and insert the following:

The “New” construction category will be defined as pavements of uniform thickness, exclusive
of irregular areas, meeting all three of the following criteria:

Delete the sixth paragraph in this Article and substitute the following:

A failing lot for density acceptance purposes is defined as a lot for which the average of all test
sections, and portions thereof, fails to meet the minimum specification requirement. If additional
density sampling and testing, beyond the minimum requirement, is performed and additional test
sections are thereby created, then all test results shall be included in the lot average. In addition,
any lot or portion of a lot that is obviously unacceptable will be rejected for use in the work.

Page 6-36, Article 610-13

Delete the last paragraph on this page and substitute the following:

Any density lot not meeting minimum density requirements detailed in Table 610-4 will be
evaluated for acceptance by the Engineer. If the lot is determined to be reasonably acceptable,
the mix will be paid at an adjusted contract price in accordance with Article 105-3. If the lot is
determined not to be acceptable, the mix will be removed and replaced with mix meeting and
compacted to the requirement of these specifications.

BASIS OF PAYMENT, ASPHALT PAVEMENTS

Page 6-37, Article 610-16

Add the following to the second paragraph:

The quantity of hot mix asphalt pavement, measured as provided in Article 610-15, will be paid
for at the contract unit prices per ton (metric ton) for “Asphalt Concrete Surface Course,

Type S 4.75A, and SF 9.5A”.

Add the following to the payment item description:

Asphalt Concrete Surface Course, Type S 4.75A .c.oooioiiiiieieeeeeeeeeeee e Ton (Metric Ton)
Asphalt Concrete Surface Course, Type SF 9.5A . ..o Ton (Metric Ton)

Delete reference to the Asphalt Concrete Surface Course, Types S 9.5A and S 12.5B in both the
second paragraph and in the payment description.
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ASPHALT BINDER FOR PLANT MIX - METHOD OF MEASUREMENT

Page 6-39, Article 620-4

Delete the first sentence of the second paragraph on this page and substitute the following:
Where recycled plant mix is being produced, the grade of asphalt binder to be paid for

will be the grade for the specified mix type as required in Table 610-2 unless otherwise
approved.

CONSTRUCTION REQUIREMENTS

Page 6-43, Article 650-5

Add the following paragraph after the first paragraph under this Article:

Do not place open-graded asphalt friction course between October 31 and April 1 of the next
year, unless otherwise approved. Place friction course, Type FC-1 mixes, only when the road
surface temperature is 50°F (10°C) or higher and the air temperature is 50°F (10°C) or higher.

The minimum air temperature for Type FC-1 Modified and FC-2 Modified mixes will be 60°F
(15°C).

AGGREGATES FOR ASPHALT PLANT MIXES
Page 10-34, Subarticle 1012-1(B)4
Delete this Subarticle and substitute the following:
(4) Flat and Elongated Pieces:
Use coarse aggregate meeting the requirements of Table 1012-1 for flat and elongated pieces
when tested in accordance with ASTM D 4791 (Section 8.4) on the No. 4 (4.75 mm) sieve and

larger with a 5:1 aspect ratio (maximum to minimum) for all pavement types, except there is no
requirement for Types S 4.75A, SF 9.5A, and S 9.5B.
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Page 10-35, Table 1012-1

45

Delete Table 1012-1 and substitute the following:

Table 1012-1

New Hanover County

AGGREGATE CONSENSUS PROPERTIES®

Mix Type Course Fine Sand Flat &
Aggregate Aggregate Equivalent Elongated
Angularity"™ Angularity 5:1 Ratio
% Minimum % Minimum % Maximum
ASTM AASHTO AASHTO ASTM D 4791
D 5821 T 304 Method A T 176 Section 8.4
S4.75 A 40 40
SF9.5 A
S9.5B 75/ - 40 40 10©
[19.0B
B25.0B
S95C
S125C
119.0C 95790 45 45 10
B25.0C
B375C
S12.5D
119.0D 100/ 100 45 50 10
OGAFC 100/ 100 N/A N/A 10

(a) Requirements apply to the course aggregate blend and/or fine aggregate blend

(b) 95/90 denotes that 95% of the course aggregate (+No.4 or + 4.75mm sieve)has
one fractured face and 90% has two or more fractured faces.

(c) Does not apply to Mix Types SF9.5 AorS9.5B
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Page 10-36, Subarticle 1012-1(C)1
Insert the following after the fourth paragraph on this page:

When natural sand is utilized in “C” or “D” level asphalt mixes, do not exceed the maximum

natural sand percentage in the mix design and/or production aggregate blend detailed in
Table 1012-1A.

Table 1012-1A

Uncompacted Void Content of Fine Maximum Percent Natural Sand
Aggregate AASHTO T 304 Method A Included in Mix Design and/or Production*
Less than 42.0 - 10
Equal to 42.0 to 44.9 15
Equal to 45.0 and greater 20

*Maximum percent natural sand may be exceeded with approval from Pavement
Construction Engineer upon satisfactory evaluation of pavement performance testing

FINE AGGREGATE ANGULARITY

Page 10-36, Subarticle 1012-1(C)6

Delete reference to AASHTO TP 33 Method A and substitute AASHTO T 304, Method A.
Page 10-37, Subarticle 1012-1(H)

Delete this Subarticle. It is a duplicate of Subarticle 1012-1(F) located on Page 10-36.
ASPHALT BINDER

Page 10-46, Article 1020-2

Delete the first paragraph under this Article and substitute the following:

Use Performance Graded Asphalt Binder meeting the requirements of AASHTO M 320. See
Article 610-3 for the specified grades. Submit a Quality Control Plan for asphalt binder
production in conformance with the requirements of AASHTO R 26 to the Materials and Tests
Unit.

SP6RO1

ASPHALT BINDER CONTENT OF ASPHALT PLANT MIXES: 11-21-00r

The approximate asphalt binder content of the asphalt concrete plant mixtures used on this
project will be as follows:

Asphalt Concrete Base Course, Type B 25.0B&C 4.3%
Asphalt Concrete Intermediate Course, Type 1 19.0C 4.7%
Asphalt Concrete Surface Course, Type S 9.5B&C 6.5%
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The actual asphalt binder content will be established during construction by the Engineer within
the limits established in the Standard Specifications or Project Special Provisions.

SP6R15

ASPHALT PLANT MIXTURES: 7-1-95,

Place asphalt concrete base course material in trench sections with asphalt pavement spreaders
made for the purpose or with other equipment approved by the Engineer.
SP6R20

PRICE ADJUSTMENT - ASPHALT BINDER FOR PLANT MIX: 11-21-00

Price adjustments for asphalt binder for plant mix will be made in accordance with Section 620
of the Standard Specifications as modified herein.

The base price index for asphalt binder for plant mix is $231.79 per ton (metric ton).
This base price index represents an average of F.O.B. selling prices of asphalt binder at supplier's
terminals on June 1, 2004.

SP6R25

SEALING EXISTING PAVEMENT CRACKS: 7-1-95

Description of Work:

The work covered by this provision consists of sealing existing longitudinal and transverse
pavement cracks with Sealant Type 2, PS/AR (hot-poured rubber asphalt) at locations as directed
by the Engineer. The Contractor will not be required to seal the existing edge joints.

Materials:

Use Sealant Type 2, PS/AR (hot-poured rubber asphalt) meeting the requirements of Article
1028-2 of the Standard Specifications.

Construction Methods:

Install the sealant so that it forms a complete watertight bond with a high degree of elasticity,
with maximum flexibility and longevity under extreme temperature ranges.

Use a HCA (hot compressed air) lance at all times to blast out any vegetation, dirt, dampness and
loose materials from the cracks.

Use a concentrated hot air jet that is a minimum of 3000°F (1649°C) in temperature and that has
a minimum air jet force of 3000 feet per second (914.4 meters per second) of blasting.

Force open asphalt cracks, clean warm and dry, and have ready for the application of the
preheated sealant for maximum crack sealability.
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Preheat the sealant to correct temperature, using the air jacketed flow method to prevent the
burning of the modified rubber in the sealant. Perform this by means of a trailer mounted 190
gallon (719.2 liter) safety tested crack sealant preheater melter kettle, with a horizontally
mounted full sweep double paddle agitator.

Apply sealant in the prepared cracks at a temperature range of 370°F (188°C) minimum and
420°F (216°C) maximum, using the pressure screed shoe to completely fill the crack, leaving a
sealed 2" (50.8 mm) overband. Excessive overbanding or waste of sealant materials will not be
tolerated.

Do not apply the PS/AR sealant when the surface temperature of the pavement is below 32°F
(0°C).

All cracks sealed must have a minimum of 1/8" (3.2 mm) depth of sealant installed.

After the crack has been sealed, promptly remove any surplus sealer on the pavement. Do not
permit traffic over the sealed cracks without approval by the Engineer.

The sealant is to be packaged in polyethylene bags and placed in boxes that weigh approximately
60 pounds (27.2 kg). The sealant may be packed in 60 pound (27.2 kg) boxes containing two
polyethylene bags of sealant which weigh approximately 30 pounds (13.6 kg) each. Boxes of
sealant are to be palletized for shipment. The pallets are to be protected with a weatherproof
covering. The Contractor is responsible for storage.

Method of Measurement:

The amount of the sealant material to be paid for will be the actual number of pounds (kg) of
material that has satisfactorily been used to seal pavement cracks in the designated highway.
Any material that has been spilled, used in excessive overbanding, wasted, misapplied, or
unsatisfactorily used in any way will be deducted in determining quantities for payment. The
Engineer will determine the quantity, if any, to be deducted. The Engineer's decision on the
quantity to be deducted will be final and binding.

Basis of Payment:

The quantity of sealant material, measured as provided above, will be paid for at the contract unit
price per pound (kg) for "Sealing Existing Pavement Cracks". The above price and payment will
be full compensation for all work required to seal the pavement cracks including but not limited
to furnishing, hauling, loading and unloading, and storage of all sealant materials; cleaning and
preparation of cracks to be sealed; application of sealant material in the prepared cracks; any
clean-up; and any incidentals necessary to satisfactorily complete the work.

SP6RS50
Payment will be made under:

Sealing Existing Pavement Cracks .......c..cccceeeevieenennieneneenniennieniennnenieneens Pound (kg)
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CONSTRUCTION SURVEYING: 01-20-04

Add the following after the first sentence of Section 801-1 of the January 2002 Standard
Specifications:

Provide a stakeout of areas where an environmental permit is required prior to performing any
construction in or adjacent to these areas. Stake out limits of the permitted work areas according
to the approved permit drawings. Provide clear delineation by use of pink or other highly visible
flagging. Insure construction limits do not exceed approved permitted work areas. Immediately
notify the Resident Engineer of any variations of the stakeout limits when compared to the
approved permit drawings.

Replace the fifth paragraph of Section 801-4 of the January 2002 Standard Specifications with
the following:

Partial payments for the item of “Construction Surveying” will be made on each particular
payment estimate based upon the percentage complete of the item of “Construction Surveying”
as determined by the Engineer. The Contractor is required to submit a certified statement each
month indicating the percentage of “Construction Surveying” work completed. The Resident
Engineer will determine if the amount indicated is reasonably correct and the Resident Engineer
will pay accordingly on the next partial pay estimate.

SP8R02

DISPOSAL OF WASTE AND DEBRIS: 2-19-02
Revise the 2002 Standard Specifications as follows:

Page 8-9, Subarticle 802-2(7. Buffer Zones:)

At the end of the last sentence in this subarticle, add the words "unless superseded by an
environmental permit."

SP8RO3

SPECIAL SEALED DRAINAGE SYSTEM:

|. DESCRIPTION

The Contractor’s attention is directed to the fact that there is an area containing petroleum
contaminated soil (gasoline and diesel) on both sides of Military Cuttoff Road (SR 1489) near its
intersection with Market Street (US 17).

The work covered by these provisions consists of constructing a special sealed system of
underground storm drainage pipes and structures through this area, in accordance with these
special provisions and with the lines, grades, dimensions, locations and details as shown on the
plans or established by the Engineer. The sealed drainage system runs from Station 48+84 to
Station 50+35 LT and RT on -L- and from 11+99 to 12+49 RT on —Y 1- (Structures 170 to 189)
or as directed by the Engineer.
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No underdrains will be allowed for any reason between the above referenced stations on -L- and
-Y1-.

Il. MATERIALS
All backfill material shall have been approved by the Engineer.

Select Material for backfill shall meet the requirements of Section 1016 of the Standard
Specifications.

Portland Cement Concrete shall meet the requirements of Section 1000 of the Standard
Specifications.

Ductile Iron drainage pipe shall be Pressure Class 350 and shall conform to ANSI A21.51
(AWWA C151). Such pipe shall be push-on joint and installed with gaskets in accordance with
the applicable sections of ANSI A21.11 (AWWA C111). Gaskets for ductile iron pipe shall be
made of Nitrile, Teflon, or other gasoline resistant material and shall be approved for use with
Pressure Class 350 Ductile Iron Pipe. Ductile Iron Pipe shall be cement mortar lined with a seal
coat in accordance with ANSI A21.4 (AWWA C104).

Drainage Structures shall be precast concrete conforming to ASTM C478 and shall be as shown
on the plans. Joints between sections shall conform to ASTM C443. Joints shall be sealed with
O-Ring gaskets in accordance with the applicable sections of ASTM C443. O-Ring gaskets shall
be made of Nitrile Teflon, or other gasoline resistant material and shall be approved for use with
precast drainage structure sections.

Connection of pipe to drainage structure shall be by a flexible, resilient connector conforming to
the applicable requirements of ASTM C923. The drainage structure to pipe connector shall be
made of Nitrile, Teflon, or other gasoline resistant material.

Grout used in precast drainage structure shall meet the requirements of Article 1040-9 of the
Standard Specifications except that the mixture shall consist of 1 part portland cement to 2 part
mortar sand.

The Contractor shall submit to the Engineer catalog cuts and/or shop drawings for materials he
proposes to use on the project. These shall be submitted by the Engineer to the State Design
Services Engineer for review and approval. Forty days shall be allowed for the review of each
submittal.

Materials which have not been approved shall not be delivered to the project. Eight (8) copies of
each catalog cut and/or drawing shall be submitted and each shall show the material description,
brand name, stock number, size, rating, manufacturing specification and the use for which it is
intended.
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[ll. CONSTRUCTION REQUIREMENTS
Trenches and Backfill for Sealed Drainage System Construction:

Trenches and backfill shall be done as shown on the details in the plans. Backfill with
contaminated material is prohibited. All excavated material and contaminated water shall be
handled and disposed of as set forth elsewhere in these provisions. The Contractor shall comply
with all OSHA requirements and provide a competent person on site to supervise excavation at
all times.

In general, all portions of the excavations shall be made so that the safe slope of the earth is not
exceeded. It shall be the responsibility of the Contractor to properly and adequately protect any
part of the excavation from caving or slipping by the use of sheeting, bracing, or shoring as
required. All timbering or underpinning shall be put in place or driven by men skilled in such
work and shall be so arranged that it may be withdrawn as backfilling progresses without
disturbing the pipe or adjacent area.

Trench Excavation: No more trench (30 meters +) shall be opened in advance of the pipe laying
than is necessary to expedite the work unless prior approval is given by the Engineer. Ground
conditions and/or location requirements shall govern the amount of trench open at any one time
as determined by the Engineer.

Trench Width: Trench width for pipe 825 mm and smaller in inside diameter shall be equal to
the outside diameter (as measured at the bells) of the pipe plus 400 mm. Trench width for pipe
larger than 825 mm inside diameter shall be equal to the outside diameter (as measured at the
bells) of the pipe plus 600 mm. Trench width shall be measured between faces of cut at the top
of the pipe bell.

All timbering in trench excavations shall be withdrawn in stages on both sides of the trenches to
prevent lateral movement of the pipe as the backfilling progresses, except where the Engineer
permits the timbering to be left in place at the Contractor's request. The Contractor shall cut off
any sheeting left in place at least 600 mm below finished grade wherever directed and shall
remove and dispose of the material cut off.

The Contractor shall take all measures necessary to keep surface water out of the trenches by
diking, ditching, or otherwise avoiding it. Provisions for surface drainage shall meet the
approval of the Engineer.

All excavations shall be kept free of water while the work is in progress. Water may be removed
by pumps, but must be handled as required below under the heading “Contaminated
Groundwater”.

Where the foundation material is found to be of poor supporting value or of rock, the Engineer
may make minor adjustment in the location of the structure to provide a more suitable
foundation. Where this not practical, the foundation shall be conditioned by removing the
existing foundation material by undercutting to the depth as directed by the Engineer and
backfilling with either a suitable local material secured from unclassified excavation or borrow
excavation at the nearest accessible location along the project, or foundation conditioning
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material as classified in Article 1016-3, consisting of crushed stone or gravel or a combination of
sand and crushed stone or gravel approved by the Engineer as being suitable material for the
purpose intended. The class of select material to be used for foundation conditioning will be
stated on the plans or determined by the Engineer.

All backfill areas shall be graded and maintained in such a condition that erosion or saturation
will not damage the pipe bed or backfill.

Heavy equipment shall not be operated over any pipe until it has been properly backfilled with a
minimum 1 meter of cover. Where any part of the required cover is above the proposed finish
grade, the Contractor shall place, maintain, and finally remove such material at no cost to the
Department. Pipe which becomes misaligned, shows excessive settlement, or has been otherwise
damaged by the Contractor’s operations shall be removed and replaced by the Contractor at no
cost to the Department.

Contaminated Soils:

For the purpose of this special provision, any soils excavated during the installation of the special
sealed drainage system are to be treated as petroleum contaminated (gasoline and/or diesel)
material. The Contractor is to excavate the soils as directed by the Engineer. It is estimated that
approximately 1063 cubic meters of contaminated soil may be removed from this area.

The contractor is entirely responsible for compliance with all OSHA, EPA, DOT, DENR and
local rules and regulations pertaining to excavation and transportation of the contaminated soil.
Examples of such rules and regulations include, but are not limited to, 29 CFR 1910 and 1926,
40 CFR 260 - 265, 49 CFR 173 and 178, 15A NCAC 13A North Carolina Hazardous Waste
Management Rules, NCGS 130A - 310 Inactive Hazardous Sites, the Federal Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) and the Federal Resource
Conservation and Recovery Act (RCRA). It must be noted that inclusion of this paragraph is
meant to highlight the Contractor’s responsibility for regulatory compliance in all phases of work
on this project.

All excavated soil shall be temporarily stockpiled by the Contractor at a site designated by the
Engineer, and in the manner described in detail on Plan Sheet , labeled “Diagram for
Temporary Containment and Treatment of Petroleum Contaminated Soil”. Removal and
disposal of this soil, once stockpiled by the Contractor, shall be performed by others. The
contractor must provide access to this stockpile with no more than three (3) days notification by
the Engineer.

Contaminated Groundwater:

An indefinite amount of petroleum contaminated groundwater may be encountered during
installation of the special sealed drainage system. Any groundwater removed from this area
during dewatering shall be deemed petroleum contaminated unless otherwise cleared by
appropriate laboratory analysis (as established in the Department of Environment and Natural
Resources, Division of Waste Management Underground Storage Tank Section’s publication
entitled Underground Storage Tanks Section Guidelines for Sampling, (Version 1.2 September 1,
2003). This water must be pumped into containers for disposal by the Contractor.
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Documentation of proper disposal shall be provided to the Department once completed. If no
petroleum contamination is detected, then normal dewatering procedures can be followed. It is
estimated that approximately 97,000 liters of contaminated groundwater may be removed from
this area.

Sealed Drainage System Installation:

During the progress of the work and until the completion and final acceptance, the pipelines and
drainage structures shall be kept clean throughout. Any obstructions or deposits shall be
removed and disposed of properly.

If, at any time before completion of the contract, any broken pipe or any defects are found in any
materials, they shall be replaced. All materials shall be carefully examined for deflects before
placing, and any found deflective shall not be used.

Pipe shall not be laid upon a foundation into which frost has penetrated, or at any time, that in
the opinion of the Engineer, there is danger of the formation of ice or frost at the bottom of the
excavation. The Engineer may at his discretion allow construction of the pipeline to continue
under freezing conditions provided the Contractor promptly backfills the trench as directed.

Pipe and accessories shall be carefully lowered into the trench with suitable equipment. Under
no circumstances shall any of the materials be dropped or dumped into the trench.

Care shall be taken to avoid abrasion of the pipe coating. Poles used as levers for removing
skids across trenches shall be of wood and shall have broad flat faces to prevent damage to the
pipe or pipe coating.

The full length of each section of pipe shall rest solidly upon the pipe bed with recesses
excavated to accommodate bells, couplings, and joints. Pipe that has been disturbed after laying
shall be taken up and relaid.

When work is not in progress, open ends of pipe shall be securely closed so that water, earth, or
other foreign substances can not enter.

Pipe laying shall proceed upgrade with the spigot ends pointing in the direction of flow. Each
pipe shall be laid in such a manner as necessary to form a close concentric joint with the
adjoining pipe and to prevent sudden offsets of the flow line. As the work progresses, the
interior of the pipe shall be cleared of all foreign materials. Where cleaning after laying is
difficult because of small pipe size, a suitable swab or drag shall be kept in the pipe and pulled
forward past each joint immediately after the jointing has been completed. Trenches shall be
kept free from water until backfilled and pipe shall not be laid when the condition of the trench
or the weather is unsuitable for such work.

Any pipeline or drainage structure which contains any silt, sedimentation or other foreign

material will not be accepted. The Contractor shall at his own expense flush, or otherwise cause
the line (and drainage structures) to be cleaned out.
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Material removed by cleaning or flushing shall be disposed of properly. Material removed by
cleaning or flushing, if determined by the Engineer to be contaminated, must be handled and
disposed of as approved by the Engineer. Approval must be obtained prior to any cleaning or
flushing activities.

Gasket joints for pipe and drainage structures shall be handled, lubricated where necessary, and
installed in accordance with the recommendations of the manufacturer.

No precast drainage structure shall be placed until the foundation has been approved by the
Engineer. The precast units shall be assembled in accordance with the manufacturer’s
instructions. Drainage structures over 1 meter in depth shall have steps spaced 400 mm on
center, of the type shown in the Standard Drawings. Steps shall be installed as directed by the
Engineer and shall be tested as required in ASTM C478.

Where pipes enter drainage structures they shall be placed as the work is built up, properly
connected, and accurately spaced and aligned. Pipe connections shall be made so that the pipe
does not project farther than is necessary beyond the inside wall of the drainage structure. Pipe
connections shall be grouted to make a smooth and uniform surface on the inside of the drainage
structure.

After the drainage structure has been completed, including all pipe connections, the excavation
shall be backfilled. The backfilling shall not be done until masonry has cured for at least 7
curing days, unless otherwise permitted by the Engineer. A curing day shall be as defined in
Article 825-9 of the Standard Specifications for concrete or Article 830-5 for brick or block
masonry. Backfill for drainage structure shall be of a type, placed, and compacted as required
for ductile iron drainage pipe.

Sealed Drainage System Testing:

The special sealed drainage system shall be tested in accordance with Article 1520-4 (B) (1) of
the Standard Specifications. Both infiltration and exfiltration tests will be required. Allowable
leakage for both tests will be 0.02 liters per mm diameter per kilometer of pipe per hour. For the
exfiltration test the system shall be plugged and filled to the rim of the drainage structure as
directed by the Engineer.

Maintenance:

Maintenance shall be in accordance with Article 300-7 of the Standard Specifications.

IV. METHOD OF MEASUREMENT

Trenching, excavation and backfilling for special sealed drainage system will be considered as
included in the contract price for the applicable pay item and no separate measurement will be
made therefore. Such work as shoring, sheeting and dewatering of the excavation will also be

considered as included in the contract price for the applicable pay item and no separate
measurement will be made.
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Measurement of Foundation Conditioning Material and Select Material shall be as provided for
in Article 300-8 of the Standard Specifications.

The quantity of sealed drainage system lines of the various sizes which has been incorporated
into the completed and accepted work will be measured from end to end by the linear meter in
place with no deduction for length through drainage structures. Where two different sizes enter
or go from a drainage structure, each size will be measured to the center of the drainage
structure. Unless otherwise shown on the plans, branch connections, ells, or other fixtures will
be included in the length measurement.

Precast drainage structures for the special sealed drainage system will be measured on a “per
each” basis as provided below.

The quantity of drainage structures for the sealed drainage system to be paid for will be actual
number of drainage structures which have been completed and accepted.

In addition, that portion of a drainage structure exceeding a height of 1.5 meters will be
measured and paid for on a linear meter basis. The quantity of drainage structures above a height
of 1.5 meters to be paid for will be the number of linear meters which, the height of the drainage
structure exceeds 1.5 meters. The height will be measured vertically to the nearest centimeter
from the top of the bottom slab to the top of the wall.

V. BASIS OF PAYMENT

Foundation conditioning material and select backfill material will be paid for as stated in
Article 300-9 of the Standard Specifications.

The quantity of ductile iron drainage line for the sealed drainage system measured as provided
above and accepted will be paid for at the contract unit prices per linear meter for the various
sizes.

The quantity of precast drainage structures for the sealed drainage system measured as provided
above and accepted will be paid for at the contract unit price per each for the various diameters
and at the contract unit price per linear meter of depth for that portion of the drainage structure
from a height of 1.5 meters to 3 meters. For that portion of the drainage structure above a height
of 3 meters, payment will be made at 1.3 times the contract unit price per linear meter.

Such prices and payments will be full compensation for all work covered by these special
provisions, including, but not limited to: materials, labor, equipment, backfilling, compaction,
testing, pumping and incidentals necessary to complete the work as required.

Pay Items:
Foundation Conditioning Material, Minor Structures............Metric Tons
Select Material, Class IIL..........coooiiiii e, Metric Tons
Contaminated Groundwater Disposal.................cooeieinnn Liters
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Masonry Drainage Structures.................coeieienineennnn... Each

Masonry Drainage Structures.................ccooeiiiiuinininnnn... Linear Meter

___mm Ductile Iron Drainage Pipe, PC 350..................... Linear Meter
SLUICE GATE: 7-1-95

Description:

The work covered by this provision consists of the construction of a sluice gate on an endwall in
accordance with the details in the plans, the applicable requirements of Section 838 of the
Standard Specification, and in accordance with the manufacturer's recommendations and as
directed by the Engineer. Provide a gate that forms a watertight seal when closed.

Method of Measurement:

The quantity of sluice gates to be paid for will be the actual number of sluice gates that have
been incorporated into the completed and accepted work.

The end wall will be measured in accordance with Article 838-4 of the Standard Specifications.

Basis of Payment:

The quantity of sluice gates, measured as provided for above, will be paid for at the contract unit
price each for " " (mm) Sluice Gate".

The endwall will be paid for in accordance with Article 838-5 of the Standard Specifications.

Such prices and payment will be full compensation for all materials, labor, equipment and
incidentals necessary to complete the work.

SP8R20
Payment will be made under:
" (M) SIVICE GALE ..ottt Each
ENDWALLS: 6-18-02

Revise the 2002 Standard Specifications as follows:
Page 8-24, Article 838-2
Delete the last two paragraphs of this article and insert the following:

"Use either portland concrete, brick masonry, or precast concrete for the endwall unless

otherwise specified on the Drainage Summary Sheet of the Plans."
SP8R27
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750MM CONCRETE CURB & GUTTER WITH DEPRESSIONS FOR WHEELCHAIR
RAMPS:

Description:

Construct the 750mm Concrete Curb and Gutter in accordance with Section 846 of the Standard
Specifications and this provision.

The Contractor shall provide curb cuts for future wheelchair ramps as directed by the Engineer
and in accordance with the detail in the plans.

Method of Measurement:

Method of Measurement shall be in accordance with Article 846-4 of the Standard
Specifications.

Basis of Payment:

The quantity of 750mm Concrete Curb & Gutter with Depressions for Wheelchair Ramps
measured as provided in Article 846-4, will be paid for at the contract unit price per linear foot
for “750mm Concrete Curb and Gutter”.

GUARDRALIL POSTS AND OFFSET BLOCKS: 06-22-04
Revise the 2002 Standard Specifications as follows:

Page 10-69, Subarticle 1046-3

Delete this sub-article in its entirety and replace with the following:

1046-3 POSTS AND OFFSET BLOCKS.

(A) General:

The Contractor may at his option furnish either of the following types of steel guardrail posts.
Only one type of post will be permitted at any one continuous installation. Use structural steel

posts throughout the project, unless otherwise directed or detailed in the plans.

1. Steel W6 x 8.5 or W6 x 9.0 posts
2. Steel 4.5" x 6.0" "C" shape posts (C150 x 12.2 kg/m)

The Contractor may at his option furnish either of the following types of treated timber posts if
specifically directed or detailed in the plans. Only one type of post will be permitted at any one
continuous installation.

1. Timber 6" x 8" (152 mm x 203 mm) posts.
2. Timber 8" x 8" (203 mm x 203 mm) posts.
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s

(B)  Structural Steel Posts:

Fabricate steel posts for guardrail of the size and weight shown on the plans from structural steel
complying with the requirements of Section 1072. Metal from which C shape posts are
fabricated shall meet the requirements of ASTM A570 for any grade of steel, except that
mechanical requirements shall meet the requirements of ASTM A36. Punch or drill the holes for
connecting bolts. Burning will not be permitted. After fabrication, the posts shall be galvanized
in accordance with Section 1076.

(C) Treated Timber Posts:

Timber guardrail posts shall be of treated southern pine meeting the requirements of
Article 1082-2 and 1082-3.

Bore bolt holes to a driving fit for the bolts. A minus tolerance of 1 percent will be allowed in
the length of the post. Perform all framing and boring before the posts receive preservative
treatment.

(D)  Offset Blocks:

Provide 8-inch deep recycled plastic or composite offset blocks that have been approved for use
with the guardrail shown in the standard drawings and/or plans. Only one type of offset block
will be permitted at any one continuous installation. Prior to beginning the installation of
recycled offset block, submit the FHWA acceptance letter for each type of block to the Engineer
for approval.

Treated timber offset blocks with steel beam guardrail will not be allowed unless required by
Specifications, directed by the Engineer or detailed in the plans. Steel offset blocks with steel
beam guardrail will not be allowed.

Recycled plastic or composite offset blocks shall be made from no less than 50% recycled plastic
or composite, and shall meet the following minimum requirements:

®  SPecific Gravity: .....cocooeverenirerienieecerreseeneeseeeeeene 0.950

e Compressive Strength in Lateral Direction: .............. 1600 psi (11 MPa)

e  Maximum Water AbSOrption: .........ccceeeevevceerieenunenne. 10% by weight

e Maximum Termite and Ant Infestation: .................... 10%

®  TESHNG..ccoiiieiieteeieete ettt Shall pass NCHRP Report 350,

Test Level 3 by CRASH TESTING
Revise the 2002 Standard Roadway Drawings as follows:

Sheet 4 of 6, Standard 862.03, delete the note and substitute the following:
Note: The midpost and offset block of the WTR section will require special bolt hole drilling in

the thrie beam offset block and line post.
SP8R57
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GUARDRAIL ANCHOR UNITS, TYPE 350: 04-20-04

DESCRIPTION

Furnish and install guardrail anchor units in accordance with the details in the plans, the
applicable requirements of Section 862 of the Standard Specifications, and at locations shown in
the plans.

MATERIALS
The Contractor may at his option, furnish any one of the guardrail anchor units.
Guardrail anchor unit (ET-2000) as manufactured by:

TRINITY INDUSTRIES, INC.
2525 N. STEMMONS FREEWAY
DALLAS, TEXAS 75207
TELEPHONE: 1-800-644-7976

The guardrail anchor unit (SKT 350) as manufactured by:

ROAD SYSTEMS, INC.

3616 OLD HOWARD COUNTY AIRPORT
BIG SPRING, TEXAS 79720
TELEPHONE: (915) 263-2435

Prior to installation the Contractor shall submit to the Engineer:

1. FHWA acceptance letter for each guardrail anchor unit certifying it meets the requirements
of NCHRP Report 350, Test Level 3, in accordance with Section 106-2 of the Standard
Specifications.

2. Certified working drawings and assembling instructions from the manufacturer for each
guardrail anchor unit in accordance with Section 105-2 of the Specifications.

No modifications shall be made to the guardrail anchor unit without the express written
permission from the manufacturer. Perform installation in accordance with the details in the
plans, and details and assembling instructions furnished by the manufacturer.

CONSTRUCTION
Guardrail end delineation is required on all approach and trailing end sections for both temporary
and permanent installations. Guardrail end delineation consists of yellow reflective sheeting

applied to the entire end section of the guardrail in accordance with Section 1088-3 of the
Standard Specifications and is incidental to the cost of the guardrail anchor unit.
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MEASUREMENT AND PAYMENT

Measurement and payment will be made in accordance with Articles 862.5 and 862-6 of the
Standard Specifications.

Payment will be made under:

Guardrail Anchor Units, TYPe 350 .......ccviviirerireeieieieeeeeeeeeeeeeee Each
SP8R65

LOG VANES:

Description:
The Contractor shall construct log vanes in accordance with the detail in the plans, as directed by
the Engineer and the following provision. This work shall include excavating the channel and

construction the log vanes. The purpose of the weirs is to create pools for stream enhancement.

Materials:

Materials shall meet the requirements shown below:

Drainage Ditch Excavation..................coooeiiiiiinnn. Section 240
| 004 0.3 m Diameter (min)
Anchor RocK........coooiiiiiii 45-90 Kg

Anchor rocks shall be sound, tough, dense, resistant to the action of air and water and suitable in
all other respects for the purpose intended.

Method of Measurement:

The quantity of drainage ditch excavation to be paid for will be measured in accordance with the
Standard Specifications.

The quantity of log vanes to be paid for will be the actual number of log vanes satisfactorily
constructed and accepted.

Basis of Payment:

The quantity of drainage ditch excavation measured as provided for above will be paid for at the
contract unit price per cubic meter for “Drainage Ditch Excavation”.

The quantity of log vanes measured as provided for above will be paid for at the contract unit
price each for “Log Vanes”.

Such prices and payment shall be considered full compensation for all excavation, logs, anchor
rocks, materials, labor and any incidentals necessary to complete the work.
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Payment will be made under:

Drainage Ditch Excavation

Log Vanes

PREFORMED SCOUR HOLE WITH LEVEL SPREADER APRON:

61

New Hanover County

Description:

10-15-02

Construct and maintain preformed scour holes with spreader aprons at the locations shown on the
plans and in accordance with the details in the plans. Work includes excavation, shaping and
maintaining the hole and apron, furnishing and placing filter fabric, rip rap (class as specified in
the plans) and permanent soil reinforcement matting.

Materials:

Materials shall meet the requirements of Division 10 and this provision:

Plainriprap........cccoeeenenene.
Filter Fabric........cocooiiiiiiiiiiiiiii e,

Article 1042
Article 1042-2

The permanent soil reinforcement matting shall be permanent erosion control reinforcement mat
and shall be constructed of 100% coconut fiber stitch bonded between a heavy duty UV
stabilized cuspated (crimped) netting overlaid with a heavy duty UV stabilized top net. The
three nettings shall be stitched together on 1.5 inch (38 mm) centers UV stabilized polyester
thread to form a permanent three dimensional structure. The mat shall have the following

physical properties:
Property

Ground Cover

Thickness

Mass Per Unit Area
Tensile Strength
Elongation

Tensile Strength
Elongation

Tensile Strength
Elongation

Resiliency

UV Stability *
Color(Permanent Net)
Porosity (Permanent Net)
Minimum Filament
Diameter (permanent net)

Test Method

Image Analysis
ASTM D1777
ASTM D3776
ASTM D5035
ASTM D5035
ASTM D5035
ASTM D5035
ASTM D1682
ASTM D1682
ASTM D1777
ASTM D4355

Calculated
Measured

Value

93

0.63 (16)
0.92 (0.50)
480 (714.2)
49

960 (1428.5)
31

177 (80.3)
22

>80

151 (68.5)
UV Black
>95

0.03 (0.8)

Unit

%

in (mm)
Ib/sy (kg/m2)
Ib/ft (kg/m)
%

b/t (kg/m)
%

Ibs (kg)

%

%

Ibs (kg)

%
in (mm)

*ASTM D1682 Tensile Strength and % strength retention of material after 1000 hours of
exposure in a Xenon-arc weatherometer.
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A certification (Type 1, 2, or 3) from the manufacturer showing:
1) the chemical and physical properties of the mat used, and
2) conformance of the mat with this specification will be required.

Soil Preparation:

All areas to be protected with the mat shall be brought to final grade and seeded in accordance
with Section 1660. The surface of the soil shall be smooth, firm, stable and free of rocks, clods,
roots or other obstructions which would prevent the mat from lying in direct contact with the soil
surface. Areas where the mat is to be placed will not need to be mulched.

Measurement:

The quantity of "Preformed Scour Holes with Level Spreader Aprons" to be paid for shall be the
actual number which have been incorporated into the completed and accepted work.

Basis of Payment:

The quantity of scour holes with spreader aprons, measured as provided above, will be paid for at
the contract unit price each for "Preformed Scour Hole with Level Spreader Apron." Such price
and payment will be full compensation for all work covered by this provision.

SP8R105

WHEELCHAIR RAMPS FOR PAVED BIKE PATH: 10-21-03

Revise the 2002 Standard Specifications as follows:
PAGE 8-33, SECTION 848

Section 848-2 Add the following:

Detectable Warnings:

Detectable warnings may be either truncated dome concrete paving blocks or stamped
concrete. Use Class “B” concrete.

Detectable warnings shall consist of raised truncated domes. Truncated Domes shall
have a base diameter of no less than 0.9 inches (23 mm) to no more than 1.4 inches

(36 mm), a top diameter of no less than 50 % to no more than 65% of the base diameter,
and a height of 0.2 inches (5 mm). Truncated domes shall have center-to-center spacing
of no less than 1.6 inches (41 mm) to no more than 2.4 inches (61 mm), and a base to
base spacing of 0.65 inches (16 mm) measured between the most adjacent domes on
square grid.
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Section 848-3 Add the following:

Install 24 inches (600 mm) in length of truncated dome paving blocks along the bottom of the
curb ramps in accordance the plans and details.

Obtain 70 percent contrast visibility with adjoining surfaces, either light-on-dark, or dark-on-
light sequence covering the entire 24 inch (600mm) width of the Detectable Warning Dome area.

Section 848-5
Add the following sentence to the third paragraph:

Such price will include furnishing and installing raised truncated domes.
SP8R120 (Rev)

AGGREGATE PRODUCTION: 11-20-01

Provide aggregate from a producer who utilizes the new Aggregate Quality Control/Quality
Assurance Program that is in effect at the time of shipment.

No price adjustment is allowed to contractors or producers who utilize the new program.
Participation in the new program does not relieve the producer of the responsibility of complying
with all requirements of the Standard Specifications. Copies of this procedure are available upon
request from the Materials and Test Unit.

SP10RO5

CONCRETE BRICK AND BLOCK PRODUCTION: 11-20-01

Provide concrete brick and block from a producer who utilizes the new Solid Concrete Masonry
Brick/Unit Quality Control/Quality Assurance Program that is in effect on the date that material
is received on the project.

No price adjustment is allowed to contractors or producers who utilize the new program.
Participation in the new program does not relieve the producer of the responsibility of complying
with all requirements of the Standard Specifications. Copies of this procedure are available upon
request from the Materials and Test Unit.

SP10R10

FINE AGGREGATE: 11-19-02

Revise the 2002 Standard Specifications as follows:
Page 10-17, Table 1005-2
Make the following change to the table:

For Standard Size 2MS the following gradation change applies.
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The minimum percent shown for material passing the No. 8 (2.36mm) sieve has been changed
from 84 to 80.

SP10R15
BORROW MATERIAL 02-17-04
Revise the 2002 Standard Specifications as follows:
Page 10-44
Section 1018-2 II (b) Delete the last sentence in its entirety.
SP10R17
METAL POSTS AND RAILS: 01-21-03g

Revise the 2002 Standard Specifications as follows:

1050-3 METAL POSTS AND RAILS.

Page 10-72, (A) Chain Link Fence: Delete paragraphs 2 and 3, and replace with the
following:

Steel H posts must have a minimum yield strength of 45,000 pi (310 MPa) and weigh
3.26 pounds per foot (4.85 kg/m). Galvanize steel H posts in accordance with ASTM F 1043
with a Type A coating. Aluminum H posts must weigh 1.25 pounds per foot (1.86 kg/m).

Roll formed steel line posts must be a 1.625" x 1.875" (41.3 mm x 47.6 mm) section
weighing 2.40 1b/1f (3.57 kg/m) after galvanizing and be formed from 0.121" (3.1 mm) thick
sheet having a minimum yield strength of 45,000 psi (310 MPa). Roll formed steel brace rails
and top rails must be a 1.250" x 1.625" (31.8 mm x 41.3 mm) section weighing 1.35 Ib./If
(2.01 kg/m) after galvanizing and be formed from 0.080" (2.0 mm) thick sheet steel having
a minimum yield strength of 45,000 pi (310 Map). Galvanize all roll formed members after
fabrication in accordance with ASTM F 1043 with a Type A coating.

Page 10-73, (A) Chain Link Fence: Delete sentence one of paragraph four and replace with
the following:

Vinyl coated posts must be pipe posts meeting the requirements of AASHTO M 181, and have a
fusion bonded vinyl coating of at least 6 mils (0.15 mm) thick.

Add the following as the penultimate paragraph:

For pipe 1.90” OD and under, the outside diameter at any point shall not vary more than
1/64" (0.4 mm) over nor more than 1/32" (0.8 mm) under the standard specified. For pipe
2.375” OD and over, the outside diameter shall not vary more than + 1% from the standard
specified nor shall the minimum wall thickness at any point be more than 12.5% under the
nominal wall thickness specified.
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Page 10-73 (B) Woven Wire Fence: Add the following as the penultimate paragraph:

For pipe 1.90” OD and under, the outside diameter at any point shall not vary more than
1/64" (0.4 mm) over nor more than 1/32" (0.8 mm) under the standard specified. For pipe
2.375” OD and over, the outside diameter shall not vary more than + 1% from the standard
specified nor shall the minimum wall thickness at any point be more than 12.5% under the
nominal wall thickness specified.

1050-7 FITTINGS AND ACCESSORIES

Page 10-75, delete the last sentence of the last paragraph and replace with the following:
The vinyl coating must be at least 6 mils (0.15 mm) thick, except that the coating on tension
wire, hog rings, and tie wires must be at least 20 mils (0.50 mm) thick.

SP10R20

TEMPORARY SHORING FOR MAINTENANCE OF TRAFFIC: 1-15-02g

Revise the 2002 Standard Specifications as follows:

Delete Section 1175 and insert the following:

Description

Furnish, install, and remove sheeting, shoring, and bracing necessary to maintain traffic at
locations shown on the Traffic Control Plans, and other locations determined during
construction. Shoring required to maintain traffic is defined as shoring necessary to provide
lateral support to the side of an excavation or embankment parallel to an open travelway when a
theoretical 2:1 or steeper slope from the bottom of the excavation or embankment intersects the
existing ground line closer than five (5) feet (1.5 m) from the edge of pavement of the open
travelway. Contractor has option of submitting their own shoring design or using the Standard
shoring design, unless otherwise noted in the plans.

Materials

Sheet piling must be hot rolled and conform to the requirements of ASTM A328.

Steel piles must conform to the requirements of ASTM A36.

Timber and lumber must conform to the requirements of Article 1082-1 in Standard
Specifications.

Include all materials proposed for use in temporary shoring in the shoring design submittal
described below.

Provide a Type 7 Contractor’s Certification for all shoring materials used.
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Contractor Shoring Design

Submit shoring design for review and approval by the Engineer prior to beginning construction.

Submit calculations and detail drawings in accordance with section 410-4 of the Standard
Specifications.

Design all temporary shoring in accordance with the latest edition of AASHTO’s Guide Design
Specifications for Bridge Temporary Works.

If temporary concrete barrier is to be located within three (3) feet (1 m) of the top of the shoring,
measured to the back face of the barrier, then design the temporary shoring to resist the lateral
movement of the barrier when struck by a vehicle and extend the shoring out of the ground at
least to the top elevation of the temporary concrete barrier. Design the temporary shoring to
resist an impact load of two (2) kips/foot (29 kN/m) applied at one and half (1.5) feet (0.5 m)
above ground. This shoring will be paid for as “Temporary Shoring - Barrier Supported”.
Temporary concrete barrier is paid for separately.

Standard Shoring Design
Select the appropriate shoring design from the “Standard Temporary Shoring for Maintenance of
Traffic” detail drawing as shown in the plans.

Submit a “Standard Shoring Selection Form” to Engineer a minimum of fourteen (14) days prior
to beginning construction of shoring.

Find Standard Shoring Selection Form as follows:

1. Go to NCDOT webpage (www.doh.dot.state.nc.us)

2. Click on Doing Business with NCDOT link

3. Scroll down and click on Soils and Foundation Design Section Forms link
4. Click on Standard Shoring Selection Form

Criteria for the Standard Shoring Designs

Maximum height of shoring excavation is eleven (11) feet (3.35 meters).
Groundwater table is not above bottom of shoring excavation.

Traffic surcharge equal to 240 psf (11 kPa).

Soldier pile spacing is six (6) feet (1.8 meters).

Soldier pile embedment depths are for driven piles.

Timber lagging must have minimum thickness of three (3) inches (76 mm).
Timber must have a minimum allowable bending stress of 1000 psi (6895 kPa).

If conditions at the shoring location do not meet the criteria of the Standard shoring design as
outlined above and in the plans, then Contractor must submit a shoring design to the Engineer for
approval.
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Construction Methods

Install and interlock steel sheet piles to a tolerance of not more than 3/8 inch per foot (30mm per
meter) from vertical.

If soldier piles are used, then install piles to a tolerance of not more than 1/4 inch per foot (20mm
per meter) from vertical.

If soldier piles are to be installed in drilled holes, then set piles in drilled holes and fill the holes
as soon as practical after installing the piles.

Excavate or auger the soil and rock in two (2) foot (610 mm) diameter holes to the required
embedment depth as shown on the approved design. Maintain holes, if required, by casing or
other means. Set soldier piles to bottom of the hole prior to backfilling. Backfill holes with
Class A concrete to the bottom of excavation. Fill remainder of hole with a lean sand-grout
mixture to the ground surface. Remove mixture as necessary to install timber lagging.

Use timber lagging with a minimum three (3) inch (76mm) thickness perpendicular to the pile
flange. Install timber lagging with a minimum bearing distance of three (3) inches (76 mm) on
each pile flange. Backfill voids behind lagging with granular material or compacted excavated
material to the satisfaction of the Engineer.

Backfill and compact fill for shoring excavation prior to removal of shoring.

If the design embedment depth is not achieved, then notify the Engineer immediately.

Method of Measurement

The quantity of temporary shoring to be paid for will be the actual number of square feet (square
meter) of exposed face of the shoring measured from the bottom of the shoring excavation or
embankment to the top of the shoring, with the upper limit for pay purposes not to exceed one
(1) foot (0.3 m) above the retained ground elevation.

The quantity of temporary shoring - barrier supported to be paid for will be the actual number of
square feet (square meter) of exposed face of the shoring measured from the bottom of the
excavation or embankment to the top of the shoring, with the upper limit for pay purposes not to
exceed one (1) foot (0.3 m) above the retained ground elevation.

Basis of Payment

Payment for temporary shoring will only be made at locations where it is required in order to
maintain traffic. Trench boxes are not considered temporary shoring for the maintenance of
traffic and will not be paid for under this special provision. Such payment will include, but not
limited to, furnishing all labor, tools, equipment, and all incidentals necessary to install shoring
and complete the work as described in this special provision.
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v 68
The quantity of shoring necessary for the maintenance of traffic, measured as provided above,
will be paid for at the contract unit price per square foot (square meter) of “Temporary Shoring”.

The quantity of shoring with temporary concrete barrier located within three (3) feet (1.0 meter)
of the shoring will be paid for at the contract unit price per square foot (square meter) of
“Temporary Shoring - Barrier Supported”.

SP11RO1
Payment will be made under:
Temporary Shoring............c.cveviiiiiiiiiiiiiiiiien, Square Feet (Square Meter)
Temporary Shoring - Barrier Supported......................Square Feet (Square Meter)
DRUMS: 7/16/02

Revise the 2002 Standard Specifications as follows:

Page 10-195, Subarticle 1089-5(C)

Delete the first (1%) sentence of the first (1%) paragraph and insert the following:

“Provide a minimum of three orange and two white alternating horizontal circumferential stripes

covering the entire outside with each drum.”
SP11R05

PORTABLE CONCRETE BARRIER: 11-19-02
Portable Concrete Barrier used on this project must meet one of the following:

e NC Approved NCHRP 350 Portable Concrete Barrier (design can be found at
http://www.doh.dot.state.nc.us/preconstruct/traffic/congestion/TC/ or can be obtained by
calling the Traffic Control Section at (919) 250-4159)

e Other NCHRP 350 Portable Concrete Barrier as approved by the Engineer and the Traffic
Control Section

e NC Approved NCHRP 230 Portable Concrete Barrier in Roadway Standard Drawing
1170.01 manufactured before October 1, 2002

SP11R10

PAVEMENT MARKING GENERAL REQUIREMENTS: 7/16/02

Revise the 2002 Standard Specifications as follows:
Page 12-10, Subarticle 1205-3(J)

Delete the first (1*) sentence of the first (1%) paragraph and insert the following:
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“Have at least one member of every pavement marking crew working on a project certified
through the NCDOT Pavement Marking Technician Certification Process. For more information
contact the Traffic Control, Marking and Delineation Section of the North Carolina Department
of Transportation at 919-250-4151 or
http://www.doh.dot.state.nc.us/preconstruct/traffic/congestion/TC/”

SP12R01

PERMANENT SEEDING AND MULCHING: 7-1-95

The Department desires that permanent seeding and mulching be established on this project as
soon as practical after slopes or portions of slopes have been graded. As an incentive to obtain
an early stand of vegetation on this project, the Contractor's attention is called to the following:

For all permanent seeding and mulching that is satisfactorily completed in accordance with the
requirements of Section 1660, "Seeding and Mulching", and within the following percentages of
elapsed contract times, an additional payment will be made to the Contractor as an incentive
additive. The incentive additive will be determined by multiplying the number of acres of
seeding and mulching satisfactorily completed times the contract unit bid price per acre for
"Seeding and Mulching" times the appropriate percentage additive.

Percentage of Percentage
Elapsed Contract Time Additive
0% - 30% 30%
30.01% - 50% 15%

Percentage of elapsed contract time is defined as the number of calendar days from the date of
availability of the contract to the date the permanent seeding and mulching is acceptably
completed divided by the total original contract time.

SP16RO1

FINAL SURFACE TESTING - ASPHALT PAVEMENTS: 05-18-04

Perform acceptance testing of the longitudinal profile of the finished pavement surface in
accordance with these provisions using a North Carolina Hearne Straightedge (Model No. 1).
Furnish and operate the straightedge to determine and record the longitudinal profile of the
pavement on a continuous graph. Final surface testing is an integral part of the paving operation
and is subject to observation and inspection by the Engineer as deemed necessary.

Push the straightedge manually over the pavement at a speed not exceeding 2 miles per hour

(3 kilometers per hour). For all lanes, take profiles in the right wheel path approximately

3 ft (1 m) from the right edge of pavement in the same direction as the paving operation, unless
otherwise approved due to traffic control or safety considerations. Make one pass of the
straightedge in each full width travel lane. The full lane width should be comparable in ride
quality to the area evaluated with the Hearne Straightedge. If deviations exist at other locations
across the lane width, utilize a 10 foot non-mobile straightedge or the Hearne Straightedge to
evaluate which areas may require corrective action. Take profiles as soon as practical after the
pavement has been rolled and compacted but in no event later than 24 hours following placement
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of the pavement, unless otherwise authorized by the Engineer. Take profiles over the entire
length of final surface travel lane pavement exclusive of -Y- line travel lanes less than or equal to
300 feet (90 meters) in length, turn lanes less than or equal to 300 feet (90 meters) in length,
structures, approach slabs, paved shoulders, loops, and tapers or other irregular shaped areas of
pavement, unless otherwise approved by the Engineer. Test in accordance with this provision all
mainline travel lanes, full width acceleration or deceleration lanes, -Y- line travel lanes greater
than 300 feet (90 meters) in length, ramps, full width turn lanes greater than 300 feet (90 meters)
in length, and collector lanes.

At the beginning and end of each day's testing operations, and at such other times as determined
necessary by the Engineer, operate the straightedge over a calibration strip so that the Engineer
can verify correct operation of the straightedge. The calibration strip must be a 100 ft (30 m)
section of pavement that is reasonably level and smooth. Submit each day’s calibration graphs
with that day’s test section graphs to the Engineer. Calibrate the straightedge in accordance with
the current NCDOT procedure titled "North Carolina Hearne Straightedge - Calibration and
Determination of Cumulative Straightedge Index". Copies of this procedure may be obtained
from the Department's Pavement Construction Section.

Plot the straightedge graph at a horizontal scale of approximately 25 ft per inch (3 m per cm)
with the vertical scale plotted at a true scale. Record station numbers and references (bridges,
approach slabs, culverts, etc.) on the graphs, and distances between references/stations must not
exceed 100 ft (30 m). Have the operator record the Date, Project No., Lane Location, Wheel
Path Location, Type Mix, and Operator’s Name on the graph.

Upon completion of each day's testing, evaluate the graph, calculate the Cumulative Straightedge
Index (CSI), and determine which lots, if any, require corrective action. Document the
evaluation of each lot on a QA/QC-7 form. Submit the graphs along with the completed
QA/QC-7 forms to the Engineer, within 24 hours after profiles are completed, for verification of
the results. The Engineer will furnish results of their acceptance evaluation to the Contractor
within 48 hours of receiving the graphs. In the event of discrepancies, the Engineer’s evaluation
of the graphs will prevail for acceptance purposes. The Engineer will retain all graphs and
forms.

Use blanking bands of 0.2 inches, 0.3 inches, and 0.4 inches (5 mm, 7.5 mm, and 10 mm) to
evaluate the graph for acceptance. The 0.2 inch and 0.3 inch (5 mm and 7.5 mm) blanking bands
are used to determine the Straightedge Index (SEI), which is a number that indicates the
deviations that exceed each of the 0.2 inch and 0.3 inch (5 mm and 7.5 mm) bands within

a 100 ft (30 m) test section. The Cumulative Straightedge Index (CSI) is a number representing
the total of the SEIs for one lot, which consist of not more than 25 consecutive test sections. In
addition, the 0.4 inch (10 mm) blanking band is used to further evaluate deviations on an
individual basis. The Cumulative Straightedge Index (CSI) will be determined by the Engineer
in accordance with the current procedure titled "North Carolina Hearne Straightedge -
Calibration and Determination of Cumulative Straightedge Index".

The pavement will be accepted for surface smoothness on a lot by lot basis. A test section
represents pavement one travel lane wide not more than 100 ft (30 m) in length. A lot will
consist of 25 consecutive test sections, except that separate lots will be established for each travel
lane, unless otherwise approved by the Engineer. In addition, full width acceleration or
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deceleration lanes, ramps, turn lanes, and collector lanes, will be evaluated as separate lots. For
any lot which is less than 2500 feet (750 m) in length, the applicable pay adjustment incentive
will be prorated on the basis of the actual lot length. For any lot which is less than 2500 feet
(750 m) in length, the applicable pay adjustment disincentive will be the full amount for a lot,
regardless of the lot length.

If during the evaluation of the graphs, more than 5 lots within the contract limits (mainline travel
lanes and full width -Y- line travel lanes greater than 300 feet in length only) require corrective
action, then proceed on limited production for unsatisfactory laydown in accordance with
Article 610-12. Proceeding on limited production is based upon the Contractor’s initial
evaluation of the straightedge test results and must begin immediately upon obtaining those
results. Additionally, the Engineer may direct the Contractor to proceed on limited production
in accordance with Article 610-12 due to unsatisfactory laydown or workmanship.

Limited production for unsatisfactory laydown is defined as being restricted to the production,
placement, compaction, and final surface testing of a sufficient quantity of mix necessary to
construct only 2500 feet (750 meter) of pavement at the laydown width. Once this lot is
complete, the final surface testing graphs will be evaluated jointly by the Contractor and the
Engineer. Remain on limited production until such time as satisfactory laydown results are
obtained or until three consecutive 2500 foot (750 meter) sections have been attempted without
achieving satisfactory laydown results. The Engineer will determine if normal production may
resume based upon the CSI for the limited production lot and any adjustments to the equipment,
placement methods, and/or personnel performing the work. Once on limited production, the
Engineer may require the Contractor to evaluate the smoothness of the previous asphalt layer and
take appropriate action to reduce and/or eliminate corrective measures on the final surface
course. Additionally, the Contractor may be required to demonstrate acceptable laydown
techniques off the project limits prior to proceeding on the project.

If the Contractor fails to achieve satisfactory laydown results after three consecutive 2500 foot
(750 meter) sections have been attempted, cease production of that mix type until such time as
the cause of the unsatisfactory laydown results can be determined.

As an exception, the Engineer may grant approval to produce a different mix design of the same
mix type if the cause is related to mix problem(s) rather than laydown procedures. If production
of a new mix design is allowed, proceed under the limited production procedures detailed above.

If the Contractor does not operate by the limited production procedures as specified above, the

5 lots, which require corrective action, will be considered unacceptable and may be subject to
removal and replacement. Mix placed under the limited production procedures for unsatisfactory
laydown will be evaluated for acceptance in accordance with Article 105-3.

After initially proceeding under limited production, the Contractor shall immediately notify the

Engineer if any additional lot on the project requires corrective action. The Engineer will
determine if limited production procedures are warranted for continued production.
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The pay adjustment schedule for the Cumulative Straightedge Index (CSI) test results per lot is
as follows:

Pay Adjustment Schedule for Cumulative Straightedge Index (CSI)
(Obtained by adding SE Index of up to 25 consecutive 100 ft. (30m) sections)
PAY ADJUSTMENT
*CSI ACCEPTANCE CORRECTIVE Before Corrective After
Corrective
CATEGORY ACTION Action Action
0-0 Acceptable None $300 incentive None
1-0 or 2-0 |Acceptable None $100 incentive None
3-0 or 4-0 |Acceptable None No Adjustment No Adjustment
1-1,2-1, |Acceptable Allowed $300 disincentive $300 disincentive
5-0 or 6-0
3-1,4-1, |Acceptable Allowed $600 disincentive $600 disincentive
5-1 or 6-1
Any other |Unacceptable Required Per CSI after Correction(s)
Number (not to exceed 100% Pay)

*Either Before or After Corrective Actions

Correct any deviation that exceeds a 0.4 inch (10 mm) blanking band such that the deviation is
reduced to 0.3 inches (7.5 mm) or less.

Corrective actions shall be performed at the Contractor's expense and shall be presented for
evaluation and approval by the Engineer prior to proceeding. Any corrective action performed
shall not reduce the integrity or durability of the pavement which is to remain in place.
Corrective action for deviation repair may consist of overlaying, removing and replacing,
indirect heating and rerolling. Scraping of the pavement with any blade type device will not be
allowed as a corrective action. Provide overlays of the same type mix, full roadway width, and
to the length and depth established by the Engineer. Tapering of the longitudinal edges of the
overlay will not be allowed.

Corrective actions will not be allowed for lots having a CSI of 40 or better. If the CSI indicates
“Allowed” corrective action, the Contractor may elect to take necessary measures to reduce the
CSl in lieu of accepting the disincentive. Take corrective actions as specified if the CSI
indicates “Required” corrective action. The CSI after corrective action should meet or exceed
“Acceptable” requirements.

Where corrective action is allowed or required, the test section(s) requiring corrective action will
be retested, unless the Engineer directs the retesting of the of the entire lot. No disincentive will
apply after corrective action if the CSI is 40 or better. If the retested lot after corrective action
has a CSI indicating a disincentive, the appropriate disincentive will be applied.

Incentive pay adjustments will be based only on the initially measured CSI, as determined by the

Engineer, prior to any corrective work. Where corrective actions have been taken, payment will
be based on the CSI determined after correction, not to exceed 100 percent payment.
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Areas excluded from testing by the N.C. Hearne Straightedge will be tested by using

a non-mobile 10-foot (3 m) straightedge. Assure that the variation of the surface from the
testing edge of the straightedge between any two contact points with the surface is not more than
1/8 inch (3 mm). Correct deviations exceeding the allowable tolerance in accordance with the
corrective actions specified above, unless the Engineer permits other corrective actions.

Furnish the North Carolina Hearne Straightedge(s) necessary to perform this work. Maintain
responsibility for all costs relating to the procurement, handling, and maintenance of these
devices. The Department has entered into a license agreement with a manufacturer to fabricate,
sell, and distribute the N.C. Hearne Straightedge. The Department’s Pavement Construction
Section may be contacted for the name of the current manufacturer and the approximate price of
the straightedge.

No direct payment will be made for the work covered by this section. Payment at the contract
unit prices for the various items covered by those sections of the specifications directly
applicable to the work constructed will be full compensation for all work covered by this section
including, but not limited to, performing testing in accordance with this specification, any
corrective work required as a result of this testing and any additional traffic control as may be

necessary.
SP6R45
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Design, fabricate, furnish and erect various types of over i P emblies with

maintenance walkways, when specified in the plans and attach Type A and Type B signs to the
structure in accordance with the requirements of the plans.

Fabricate supporting structures from tubular members of either aluminum or steel. Only one
type of material may be used throughout the project.

Among the types of overhead sign assemblies included in this specification are: span
structures, cantilever structures, and sign structures attached to bridges.

Design overhead sign assemblies to including footings and submit shop drawings for
approval.

The provisions of Section 900 and Section 901 will be applicable to all work covered by this
provision.

CONSTRUCTION METHODS
(A) General

Fabricate overhead sign assemblies in accordance with the details shown in the approved
shop drawings and the requirements of these specifications.

Fabricate sign panels for overhead sign assemblies in accordance with the requirements for
type A and type B signs, as indicated in the plans, unless otherwise approved by the Engineer.

No welding, cutting, or drilling in any manner will be permitted in the field, unless approved
by the Engineer.

Drill bolt holes and slot to finished size or they may be punched to finished size, provided
the diameter of the punched holes is at least twice the thickness of the metal being punched.
Flame cutting of bolt holes and slots will not be permitted.

Use two coats of a zinc-rich paint to touch minor scars on all galvanized materials.

(B)  Location and Field Verification

The support lengths and dimensions for the overhead sign assemblies shown in the original
plans are estimated for project bid purposes.

The Engineer, unless Contractor is required to complete all project survey in accordance with
Section 801, will establish the proper offset, longitudinal location, footing elevation and S
dimension for each overhead sign assembly. The Engineer will furnish field-verified S
dimensions and slope verification at the supports to the Signing Section for a revision of the
Structure Line drawings. If Contractor Surveying is required on project in accordance with
Section 801, Contractor completes field verification of s-drops and slopes and submits to
Engineer. The Engineer is responsible to confirm that these verifications are completed
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accurately and in correct format and submits to the Signing Section for a revision to the structure
line drawings.

Prepare shop drawings for overhead sign assembly when the revised dimensions and slope
verifications have been determined and the appropriate plan revision is completed.

Provide the proper vertical plumb, level, and orientation of all signs and supports.
(C)  Shop Drawings

Design the overhead sign supports, including footings prior to fabrication. Submit
computations and shop drawings for the designs to the Engineer for acceptance.

Have a professional engineer registered in the State of North Carolina perform the
computations and render a set of sealed, signed, and dated drawings detailing the construction of
each structure.

Submit to the Engineer for approval complete design and fabrication details for each
overhead sign assembly, including footings and brackets for supporting the signs, maintenance
walkways, when specified in the plans, electrical control boxes, and lighting luminaires. Base
design upon the revised structure line drawings, wind load area and the wind speed shown in the
plans, and in accordance with the "Standard Specifications for Structural Structures for Highway
Signs, Luminaires and Traffic Signals".

Submit thirteen copies of completely detailed shop drawings and one copy of the design
computations for each overhead sign assembly to the Engineer for approval prior to fabrication.
Shop drawings includes complete design and fabrication details, including foundations,
provisions for attaching signs, maintenance walkways, when applicable, and lighting luminaires
to supporting structures, applicable material specifications, and any other information necessary
for procuring and replacing any part of the complete overhead sign assembly.

Allow at least 40 days for shop drawing approval after the Engineer receives them. If revised
drawings are required, additional time will be required for review and approval of final shop
drawings.

Approval of shop drawings by the Engineer will not relieve responsibility for the correctness
of the drawings, or for the fit of all shop and field connections and anchors.

(D) Design and Fabrication

The following criteria governs the design of overhead sign assemblies:

Design shall be in accordance with the Standard Specifications for Structural Supports for
Highway Signs, Luminaires and Traffic Signals, 4™ Edition, 2001.

Within this Specification, there are several design criteria that are owner specified. They
include:

e The wind pressure map that is developed from the 3-second gust speeds, as provided in
Article 3.8, shall be used.
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Overhead cantilever sign structures shall include galloping loads, truck-induced gust loading
and natural wind gust loading in the fatigue design, as provided for in Article 11.7.1, 11.7.4
and 11.7.3 respectively.

The natural wind gust speed in North Carolina shall be assumed to be 5 meters per second or
11.6 mph for inland areas, and 7 meters per second or 15.7 mph for coastal areas. The
coastal area shall be defined as any area within 2 miles from the waterfront facing the ocean
or sound and all area where the design basic wind speed is above 120 mph, as shown in
Figure 3-2.

The fatigue importance category used in the design, for each type of structure, as provided
for in Article 11.6, Fatigue Importance Factors, shall be Category II unless otherwise shown

on the contract plans.

The following Specification interpretations or criteria shall be used in the design of overhead

sign assemblies:

For design of supporting upright posts or columns, the effective length factor for
columns “K”, as provided for in Appendix B, Section B.5, shall be taken as the
following, unless otherwise approved by the Engineer:

Case 1 For a single upright post of cantilever or span type overhead sign
structure, the effective column length factor, “K”, shall be taken as 2.0.

Case 2 For twin post truss-type upright post with the post connected to one chord
of a horizontal truss, the effective column length factor for that column shall be
taken as 2.0.

Case 3 For twin post truss-type upright post with the post connected to two truss
chords of a horizontal tri-chord or box truss, the effective column length factor for
that column shall be taken as 1.65.

The base plate thickness for all uprights and poles shall be no less than that
determined by the following criteria and design.

Case 1 Circular or rectangular solid base plate with the upright pole welded to the top
surface of base plate with full penetration butt weld, and where no stiffeners are provided. A
base plate with a small center hole, which is less than 1/5 of the upright diameter, and located
concentrically with the upright pole, may be considered as a solid base plate.

The magnitude of bending moment in the base plate, induced by the anchoring force of each

anchor bolt shallbe M=(PxD;)/2
where P = anchoring force of each anchor bolt
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D, = horizontal distance between the center of the anchor bolt and the outer face of
the upright, or the difference between the radius of the bolt circle and the outside
radius of the upright

M = bending moment at the critical section of the base plate induced by one
anchor bolt

The critical section shall be located at the face of the anchor bolt and
perpendicular to the radius of the bolt circle. The overlapped part of two adjacent
critical sections shall be considered ineffective.

e (Case? Circular or rectangular base plate with the upright pole socketed into and
attached to the base plate with two lines of fillet weld, and where no stiffeners are provided,
or any base plate with a center hole that is larger in diameter than 1/5 of the upright diameter

The magnitude of bending moment induced by the anchoring force of each anchor bolt shall
be M=Px D,
where P = anchoring force of each anchor bolt

D, = horizontal distance between the face of the upright and the face of the anchor
bolt nut
The critical section shall be located at the face of the anchor bolt top nut and
perpendicular to the radius of the bolt circle. The overlapped part of two adjacent
critical sections shall be considered ineffective.

The thickness of base plate of Case 2 shall not be less than that calculated based on
formula for Case 1.

Uprights, footings and trusses that support overhead signs, digital message signs, or
changeable message signs shall be designed for the effects of torsion. Torsion shall be
considered from dead load eccentricity of these attachments, as well as for attachments such as
walkways, supporting brackets, lights, etc., that add to the torsion in the assembly. Truss vertical
and horizontal truss diagonals in particular and any other assembly members shall be
appropriately sized for these loads.

Uprights, footings and trusses that support overhead mounted signs, digital message signs, or
changeable message signs shall be designed for the proposed sign wind area and future wind
areas. The design shall consider the torsion induced by the eccentric force location of the center
of wind force above (or below) the center of the supporting truss. Truss vertical and horizontal
truss diagonals in particular and any other assembly members shall be appropriately sized for
these loads.

Fabricate all overhead sign assemblies, including footings in accordance with the details
shown in the approved shop drawings and with the requirements of these specifications.

Fabricate the span and cantilever supporting structures using tubular members of either

aluminum or steel, using only one type of material throughout the project. Sign support
structures that are to be attached to bridges may be fabricated using other structural shapes.
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Fabricate folding safety railing in lengths not exceeding 10 feet (3m) and install for the full
length of the walkway. Join each folding safety railing post to walkway supports through a
hinge support of appropriate design that will rotate freely. Provide a hinge support that has a
locking or latching device and holds the railing in a steady manner, free of movement while in
the raised position. Maximum allowable displacement from vertical at the top of the railing will
be 1 inch (25mm).

Install fixed safety railing along the sign side of the walkway from the beginning of the
walkway to the edge of the first sign. Provide fixed safety rails between signs when they are
greater than 12 inches (304.8m) apart. Provide one fixed safety rail below any sign having a
clearance between the bottom of the sign and the walkway grating of greater than 24 inches
(609.6m) and less than 42 inches (1066.8m). Provide two fixed rails when the clearance between
the bottom of a sign and the walkway exceeds 42 inches (1066.8m).

Provide a walkway in which the open ends have a galvanized steel coil safety chain attached
on one end near the top of the safety railing, and on the other end to the walkway hanger, or
other fixed member of the structure. When the railing is folded, the chain must not hang below
the walkway bracket.

Where offsets in the walkway and safety railing are necessitated by variable luminaires
offsets, provide safety chains between the offset handrail sections.

(F) Footings

Anchor Bolts

Materials used in steel anchor bolts shall conform to AASHTO (M 314), and have a
design yield strength not to exceed 55, 000psi.

Design footings for the combined effects of dead and wind loads and may be either spread
type or pole type. Design spread footings for a maximum soil bearing of 3 ksf (145 kilopascal),
unless otherwise allowed by the "Standard Specifications for Structural Supports for Highway
Signs, Luminaires and Traffic Signals". If, in the judgment of the Engineer, the soil in a given
footing excavation is not adequate for 3 ksf (145 kilopascal) bearing pressure, or any other
bearing pressure noted on approved footing drawings, changes to the footing design may be
required to meet actual soil conditions at no cost to the Department.

Perform all excavation and backfill necessary for footing construction to the elevations and
dimensions shown in the revised plans or as directed by the Engineer.

Thoroughly compact all backfill in 6 in (152.4mm) layers. Remove all excavated material
that is not needed from the site.

Construct footing excavations for overhead sign assemblies which conform to the applicable
provisions of Section 410. Make sure that the sides of the excavation for pole-type footings
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Horizontal components of the supporting structures for overhead signs may be of a truss
design or a design using singular horizontal members to support the sign panels. Provide
permanent camber in addition to dead load camber in accordance with the "Standard
Specifications for Structural Supports for Highway Signs, Luminaires, and Traffic Signals".
Indicate on the shop drawings the amount of camber provided and the method employed in the
fabrication of the support to obtain the camber.

Use cantilever sign structures that meet the following design criteria:

1. Do not exceed an L/150 vertical dead load deflection at the end of the arm due to
distortions in the arm and vertical support, where L is the length of the arm from the
center of the vertical support to the outer edge of the sign.

2. Do not exceed an L/40 horizontal deflection at the end of the arm due to distortions in
the arm and vertical support, as a result of design wind load.

Attach the overhead sign assemblies to concrete foundations by the use of galvanized anchor
bolts with galvanized nuts, flat washers, and lock washers. For cantilever structure use a
minimum of eight anchor bolts. Provide anchor bolts that have an anchor plate with nut at the
end to be embedded in concrete.

Fabricate attachment assemblies for mounting signs in a manner that allows easy removal of
sign panels for repair.

Provided adequate supporting frames for mounting the lighting luminaires in the positions
shown in the plans or approved shop drawings for all overhead sign assemblies to be illuminated.

(E) Maintenance Walkways

When plans require maintenance walkways, provide maintenance walkways with an open,
skid-resistant surface, and safety railings on all overhead structures unless specifically stated
otherwise in the plans. Requirements for design and fabrication of the walkways are shown in
the plans. Provide a walkway that is continuous and extends from 3 feet (1m) outside the edge
of pavement over the shoulder to the farthest edge of any sign on the structure. If a sign is to be
located such that it extends more than three feet outside the edge of pavement, extend the
walkway for the full length of that sign. Provide walkways with a safety railing along the front
side that can be folded, when not in use, to a horizontal position that will not obscure the signs.

To accommodate lighting luminaires, (when required by the plans), extend supports for the
walkways in front of the walkway and railing. If external ballast is required, make provisions
adjacent to the walkway and between the walkway and sign to accommodate ballast boxes for
lighting circuits in a manner readily accessible from the walkway. Provide ballast box, brackets,
and fastening devices which will withstand the loading requirements for the walkway, and mount
so that the top of the box will be flush with the top of the walkway.

The walkway sections are to be connected rigidly where sections join to avoid an uneven
walking surface. Attach the walkway directly to the walkway brackets.

Install a 4-inch x 4-inch (100mm x 100mm) safety angle in back of and parallel to the

walkway and extend it the entire length of the walkway, except in the area occupied by ballast
boxes. Design the safety angle to withstand a loading in keeping with the walkway.
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conform as nearly as practicable to the required dimensions. Place concrete for pole-type
footings against undisturbed soil. If, in the judgement of the Engineer, significant discontinuities
in the required configuration of the excavation for pole-type footings are created by the removal
of boulders, or as a result of other causes, backfill the excavation and compacted as provided for
in Section 410. Re-excavate the footings to the proper dimensions. Obtain approval prior to the
use of shoring, if shoring is necessary to stabilize the sides of excavation for pole-type
foundations.

Construct footings for overhead sign assemblies in accordance with Section 825. Construct
all footings of Class A concrete. Where rectangular forms are used, use forms that have a
chamfer strip at all corners for at least that distance protruding above ground level. Use
chamfers which measure one inch along the diagonal face. Securely brace anchor bolts
positioned in the form, and hold in proper position and alignment. Provide a rubbed finish on
concrete surfaces to be exposed above finished ground in accordance with Subarticle 825-6(D).
Do not erect overhead sign assemblies on footings until the concrete has reached a minimum
compressive strength of 3,000 psi (20.7 Megapascal). Determine concrete compressive strength
by nondestructive test methods, or by compressive strength tests made in accordance with
AASHTO T22 and T23. Furnish equipment used for nondestructive tests and obtain Engineer
approval.

Fill the space between the top of the footing and the bottom of the base plate and neatly
finish with a non-shrinking and non-metallic grout approved by the Engineer.

COMPENSATION

The work covered by this section will be paid for at the contract lump sum for each
Overhead Sign Assembly “ ”. Such price will be full compensation for all work covered by
this specification includes all design, fabrication, construction, transportation, and erection of the
complete overhead sign structure, supporting structure, hardware, lighting support brackets, and
footings; preparing and furnishing shop drawings; and attaching the signs to the overhead sign
structure.

Payment will be made under:

2

Overhead Sign Assembly “ 7 .. Lump Sum

7 of 7



Project: U-2734
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PROJECT SPECIAL PROVISIONS
Utility Construction

GENERAL CONSTRUCTION REQUIREMENTS:
Specifications:

The proposed utility construction shall meet the applicable requirements of the NC
Department of Transportation's "Standard Specifications for Roads and Structure” dated
January 2002 and the following provisions.

The Contractor is herein forewarned as to the possibility of having to vary the depth of
pipeline installation to achieve minimum clearance of existing or proposed utilities or
storm drainage while maintaining minimum cover specified whether existing or proposed
pipelines, conduits, cables, mains, and storm drainage are shown on the plans or not.

On new force main sewers, tie in sections of existing force main sewers, new water mains
or tie in sections of existing water mains, the method of anchoring pipe bends, valves, and
related appurtenances will be the responsibility of the Contractor. Tying in to these lines
may alter such lines to the extent that these pipelines with existing pipe bends, valves and
related appurtenances may also require reaction backing; this work shall also be the
responsibility of the Contractor.

The Contractor shall submit his proposed method of anchoring to the Engineer for review
and approval prior to any applicable force main sewer or water line construction. Such
approval will not relieve the Contractor of his responsibility of properly anchoring the
force main sewers or water lines.

Owner and Owner's Requirements:

The existing water lines belong to the City of Wilmington. The contact person for the
City of Wilmington is Mr. Hugh T. Caldwell, Jr., PE. Mr. Caldwell can be reached by
telephone at (910) 341-7805. The existing sewer lines belong to New Hanover County
Water and Sewer District. The contact person for New Hanover County Water and Sewer
District is Mr. James Craig, PE. Mr. Craig can be reached by telephone at (910) 798-
7139. The Contractor shall provide access for the owner's representatives to all phases of
construction. The owners shall be notified two weeks prior to commencement of any
work and one week prior to service interruption.

After the installed pipe, fittings, valves, hydrants, corporation stops and end plugs are
inserted and secured, the pipeline shall be subjected to a hydrostatic pressure of 1.38 MPa
for a period of 2 hours, by pumping the section full of clean water using an approved
pressure pump. Cross connection for flushing and chlorination shall be made by means
of a temporary connection from the supply pipe with an approved backflow prevention
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device. Cross connection and blowoff piping shall be 50mm in diameter for mains
200mm in diameter and smaller, and 100mm in diameter for mains greater than 200mm
but less than 400mm in diameter. Taps for the cross connection piping shall be made to
the portion of the existing water main that will be removed from service. The proposed
water main shall be laid to within one pipe length of the point of final connection prior to
flushing and testing. All flushing and chlorination work shall be performed in accordance
with AWWA C651-99. All fittings, valves, backflow prevention devices required for
chlorination and testing shall be incidental to the cost of the proposed pipe being tested.

Any cracked, damaged, or defective pipe, fittings, valves, hydrants, or other attachments
discovered as a result of the pressure test, shall be removed and replaced with sound
material. The tests shall be repeated until test results are satisfactory.

After the pressure test is complete, the Contractor shall make a leakage test. Such
leakage test shall last at least 2 hours at a pressure of 1.38 MPa. The pressure test and
leakage test may be performed concurrently.

All valves on the lines being sterilized shall be opened and closed several times during
the chlorinating period. The pipeline shall then be flushed with clean water until the
residual chlorine is reduced to less than 1.0 PPM or at the same level as in the existing
water mains. Samples of water shall be taken at representative points along the pipeline
by the Contractor in approved containers and submitted to a certified testing laboratory
for bacterial and chlorine content. Test results shall be furnished to the Engineer and the
owner as soon as they are available.

The owners shall be notified in advance of any interruptions of water service with ample
time to make arrangements. Interruption of water service on main lines shall be limited
to a maximum of 4 hours unless approved by the Engineer.

The method of restraining the proposed water line shall be concrete reaction backing as
noted on the Utility Construction Plan Detail Sheets. No restrained retainer glands shall
be used on the proposed water lines. The Engineer shall approve the placement, size and
location of all concrete reaction backing. All concrete reaction backing shall be
incidental to the water pipe. Restrained retainer glands shall be used only on the sanitary
sewer force main. Payment for restrained retainer glands is provided for in these special
provisions.

Ductile iron sewer pipe shall meet the requirements of ANSI A21.51/AWWA C151.
Nominal pipe laying length shall be six meters. Joints shall be mechanical joint or rubber
ring gasket slip joint, each conforming to ANSI A21.11/AWWA C-111. The pipe and
fittings shall have an asphaltic exterior coating as specified in AWWA C151. Interior of
the pipe joints shall be coated with ceramic epoxy to produce a minimum dry film
thickness of 40 mils. Calcium aluminate mortar lining of the ductile iron pipe shall also
be acceptable.

Utility Locations Shown on the Plans:
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The location, size, and type material of the existing utilities shown on the plans is from
the best available information. The Contractor will be responsible for determining the
exact location, size, and type material of the existing facilities necessary for the
construction of the proposed utilities and to avoid damage to existing facilities.

NOTE: All sewer manholes on this project, new or adjusted, shall be installed with new
rings and covers provided by the New Hanover County Water and Sewer District. This
requirement applies to existing manholes being adjusted, new manholes, and manholes
for the air release/vacuum valve assemblies. The Contractor is advised that the new rings
and covers being supplied by the New Hanover County Water and Sewer District are not
of the same size and configuration as noted in the NCDOT Standard Details. The
Contractor shall give New Hanover County Water and Sewer District two (2) weeks
notice prior to the date the rings and covers will be installed.

COMPENSATION:

No direct payment will be made for utility construction work required by the preceding
provisions, which are general requirements applying to utility construction, and all of the
requirements stated will be considered incidental work, paid for at the contract unit prices
of the various utility items included in the contract.

"1. BEDDING MATERIAL:

Bedding material for utility lines shall be installed in accordance with the applicable
utility provisions herein, as shown on the utility construction plans, and/or as directed by
the Engineer.

Bedding material shall meet the requirements of Article 1016-3 of the Standard
Specifications. Bedding material shall be installed in accordance with Articles 300-6 and
300-7 of the Standard Specifications.

Bedding material installed in accordance with the plans and provisions herein and
accepted, will be measured and paid for at the contract unit price per metric ton for
"Bedding Material, Utilities Class ". Such prices and payments shall be full
compensation for all materials, labor, equipment, compaction and shaping the bedding
material in accordance with Article 300-4 of the Standard Specifications, and incidentals
necessary to complete the work as required.

2. RESTRAINED RETAINER GLANDS:

Restrained Retainer glands shall be installed in accordance with the applicable provisions
herein, as shown on the plans and/or as directed by the Engineer.

Restrained Retainer glands shall be heavy duty ductile iron conforming to ASTM A536.
Restrained Retainer glands shall meet the specifications for ANSI A21.11
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(AWWA C111). Restrained Retainer glands shall be capable of restraining mechanical
joints or push-on joints for a minimum working pressure of 1.72 MPa WP with a
minimum factor of safety of 2:1 using ductile iron wedges. Twist-off nuts shall be used
to insure proper torquing of retaining devices.

Restrained Retainer glands for push-on joints shall have machined serrations on the inside
surface. Wedges that bear against pipe wall shall not be used on bell and spigot type
installations. The required restrained length shall be restrained by retainer glands. The
Contractor shall be responsible for determining the necessary lengths to be restrained.
Design of the restrained portion of the new water piping system shall be approved by a
registered professional engineer, and submitted to the Utility Section, Design Services
Unit for approval prior to installation.

Restrained Retainer glands, installed in accordance with the plans and provisions herein
and accepted, will be measured and paid for at the contract unit price per each for

" mm Restrained Retainer Gland". Such prices and payments will be full
compensation for all materials, labor, excavation and backfilling, installation, testing and
incidentals necessary to complete the work as required.

3. AIR RELEASE/VACUUM VALVE AND MANHOLE

Air release/vacuum valves for use on sanitary sewer force mains shall be of the type
designed specifically for sanitary sewer service, and shall allow unrestricted venting or re-
entry of air during filling or draining of the force main.

Air release/vacuum valves shall incorporate two (2) stainless steel floats with stainless
steel connecting float guide. All internals shall be removable through the top cover.
Valves shall be supplies with inlet and blow-off valves and quick disconnect with 1.5
meters of hose. The valve shall be capable of withstanding hydrostatic pressures of 2.07
MPa. The valve shall be constructed of cast iron body and top flange with stainless steel
float and shall be 50mm NPT screwed inlet and 25mm NPT outlet. Valves shall be
mounted with a saddle with 316G stainless steel (or better) valves and nipples.

Bronze gate valves shall conform to ASTM B62 with a wheel handle and shall be the
solid wedge type. The valves shall be designed for a working pressure of 1.38 MPa.

The manholes to house the air release/vacuum valves shall be precast concrete
conforming to ASTM C478. The manhole shall have a nominal diameter of 1500mm.
The manhole ring and cover shall be of an approved type and traffic bearing.

The quantity of air release/vacuum valves and manholes, installed in accordance with the
plans and provisions herein and accepted, will be measured and paid for at the contract
unit price each for " mm Air Release/Vacuum Valve and Manhole". Such prices
and payments shall be full compensation for all labor, materials, excavation, backfilling,
equipment, approved air release valve, gate valve, saddle, pipe, fittings, manhole
construction, ring and cover, and incidentals necessary to complete the work as required.
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PROJECT SPECIAL PROVISIONS
Utility

UTILITIES BY OTHERS

General:

The following utility companies have facilities that will be in conflict with the
construction of this project.

A) Progress Energy — Power (Distribution)

B) Bell South (Telephone)

C) Time Warner (CATV)

D) NC Natural Gas

E) KMC Telecom - Communications

The conflicting facilities of these concerns will be adjusted prior to the date of
availability, unless otherwise noted and are therefore listed in these special provisions for
the benefit of the Contractor. All utility work listed herein will be done by the utility
owner. All utilities are shown on the plans from the best available information.

The Contractor’s attention is directed to Article 105-8 of the Standard Specifications.

Utilities Requiring Adjustment:
A) Progress Energy - Power (Distribution)
1) See Utilities by Others Plans.

NOTE: Progress Energy will complete relocations of their existing power facilities to the
new locations as shown on the utilities by others plans before 8/10/04.

B) Bell South (Telephone)

1) See Utilities by Others Plans.

NOTE: Bell South will complete relocations of their existing telephone facilities to the
new locations as shown on the utilities by others plans before 12/01/04.

C) Time Warner (CATV)

1) See Utilities by Others Plans.
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NOTE: Time Warner will relocate aerial CATV lines in joint use with proposed power
throughout the project.
D) NC Natural Gas
1) See Utilities by Others Plans.

NOTE: NC Natural Gas will complete relocations of their existing gas facilities to the
new locations as shown on the utilities by others plans before 7/13/04.

E) KMC Telecom - Communications
1) See Utilities by Others Plans.

NOTE: All other utilities will remain in place and will be adjusted as necessary.
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Seeding And Mulching:
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Project Special Provisions
Erosion Control

03/08/04

New Hanover County

(1)

The kinds of seed and fertilizer, and the rates of application of seed, fertilizer, and
limestone, shall be as stated below. During periods of overlapping dates, the kind of seed
to be used shall be determined by the Engineer. All rates are in pounds per acre

(kilograms per hectare).
March 1 - August 31

50# (55kg) Tall Fescue
5# (6kg) Centipede

25# (28kg) Bermudagrass (hulled)

500# (560kg) Fertilizer
4000# (4500kg) Limestone

September 1 - February 28

50# (55kg) Tall Fescue
5# (6kg) Centipede
35# (40kg) Bermudagrass (unhulled)

500# (560kg) Fertilizer
4000# (4500kg) Limestone

Slopes 2:1 and Steeper and Waste and Borrow Locations:

March 1 - August 31

75# (85kg) Tall Fescue

25# (28kg) Bermudagrass (hulled)

500# (560kg) Fertilizer
4000# (4500kg) Limestone

Approved Tall Fescue Cultivars:

Adventure Adventure 11
Apache Apache 11
Brookstone Bonanza
Chesapeake Chieftain
Debutante Duster
Finelawn Petite  Finelawn
Grande Guardian
Jaguar III Kentucky 31
Montauk Mustang
Phoenix Pixie

Rebel Jr. Rebel 11
Shenandoah Tempo
Trailblazer Tribute

Wrangler

September 1 - February 28

75# (85kg) Tall Fescue
35# (40kg) Bermudagrass (unhulled)

500# (560kg) Fertilizer
4000# (4500kg) Limestone

Amigo
Arid
Bonanza II
Coronado
Falcon
Finelawn I
Houndog
Kitty Hawk
Olympic
Pyramid
Renegade
Titan
Vegas

Anthem
Austin
Chapel Hill
Crossfire 11
Falcon II
Genesis
Jaguar
Monarch
Pacer
Rebel
Safari
Tomahawk
Wolfpack
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Fertilizer shall be 10-20-20 analysis. Upon written approval of the Engineer, a different
analysis of fertilizer may be used provided the 1-2-2 ratio is maintained and the rate of
application adjusted to provide the same amount of plant food as a 10-20-20 analysis.

All areas seeded and mulched shall be tacked with asphalt. Crimping of straw in lieu of
asphalt tack shall not be allowed on this project.

Crimping Straw Mulch:

Crimping shall be required on this project adjacent to any section of roadway where
traffic is to be maintained or allowed during construction. In areas within six feet (2
meters) of the edge of pavement, straw is to be applied and then crimped. After the
crimping operation is complete, an additional application of straw shall be applied and
immediately tacked with a sufficient amount of undiluted emulsified asphalt.

Straw mulch shall be of sufficient length and quality to withstand the crimping operation.

Crimping equipment including power source shall be subject to the approval of the
Engineer providing that maximum spacing of crimper blades shall not exceed 8 inches
(200 mm).

Temporary Seeding:

Fertilizer shall be the same analysis as specified for "Seeding and Mulching" and applied
at the rate of 400 pounds (450 kilograms) and seeded at the rate of 50 pounds per acre
(55kg per hectare). Sweet Sudan Grass, German Millet or Browntop Millet shall be used
in summer months and Rye Grain during the remainder of the year. The Engineer will
determine the exact dates for using each kind of seed.

Fertilizer Topdressing:

Fertilizer used for topdressing on all roadway areas except slopes 2:1 and steeper shall be
10-20-20 written approval of the Engineer, a different analysis of fertilizer may be used
provided grade and shall be applied at the rate of 500 pounds per acre (560 kg per
hectare). Upon the 1-2-2 ratio is maintained and the rate of application adjusted to
provide the same amount of plant food as 10-20-20 analysis.

Fertilizer used for topdressing on slopes 2:1 and steeper and waste and borrow areas shall
be 16-8-8 grade and shall be applied at the rate of 500 pounds per acre (560 kg per
hectare). Upon written approval of the Engineer, a different analysis of fertilizer may be
used provided the 2-1-1 ratio is maintained and the rate of application adjusted to provide
the same amount of plant food as 16-8-8 analysis.

Supplemental Seeding:

The kinds of seed and proportions shall be the same as specified for "Seeding and
Mulching", with the exception that no centipede seed will be used in the seed mix for
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supplemental seeding. The rate of application for supplemental seeding may vary from
25# to 75# per acre (28kg to 85kg per hectare). The actual rate per acre (hectare) will be
determined by the Engineer prior to the time of topdressing and the Contractor will be
notified in writing of the rate per acre (hectare), total quantity needed, and areas on which
to apply the supplemental seed. Minimum tillage equipment, consisting of a sod seeder
shall be used for incorporating seed into the soil as to prevent disturbance of existing
vegetation. A clodbuster (ball and chain) may be used where degree of slope prevents the
use of a sod seeder.

Mowing:
The minimum mowing height on this project shall be 4 inches (100 mm).
Lawn Type Appearance

All areas adjacent to lawns must be hand finished as directed by the Engineer to give a
"lawn type appearance”. Remove all trash, debris, and stones % inch (19 mm) and larger
in diameter or other obstructions that could interfere with providing a smooth “lawn type
appearance”. These areas shall be reseeded to match their original vegetative conditions,
unless directed otherwise by the Field Operations Engineer.

Specialized Hand Mowing:

The work covered by this section consists of specialized hand mowing around or under
fixed objects, including but not limited to guardrails, signs, barriers and slopes in a
method acceptable to the Engineer.

The work of specialized hand mowing shall be completed with mechanically powered
trimmers, string trimmers, hand operated rotary mowers, or self-propelled mowers of
sufficient size and quality to perform the work timely and efficiently.

The quantity of mowing to be performed will be affected by the actual conditions which
occur during the construction of the project. The quantity of mowing may be increased,
decreased or eliminated entirely at the direction of the Engineer. Such variations in
quantity will not be considered as alterations in the details of construction or a change in
the character of the work.

The quantity of specialized hand mowing to be paid for will be the actual number of man
hours worked while hand mowing along the surface of the ground, at the direction of the
Engineer. Where an area has been mowed more than once, at the direction of the
Engineer, separate measurement will be made each time the area is mowed.

Payment will be made under:

Specialized Hand MOWING ........coooiiiiiiiiiieiice e HR
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High Quality Waters:

The Howe Creek has been identified as high quality waters. This designation requires
special procedures to be used for clearing and grubbing, temporary stream crossings, and
grading operations within the “Environmentally Sensitive Areas” identified on the plans.
This also requires special procedures to be used for seeding and mulching and staged
seeding.

Seeding and Mulching:

Seeding and mulching shall be performed in accordance with Section 1660 of the
Standard Specifications and vegetative cover sufficient to restrain erosion shall be
installed immediately following grade establishment.

Seeding and mulching shall be performed on the areas disturbed by construction
immediately following final grade establishment. No appreciable time shall lapse into
the contract time without stabilization of slopes, ditches and other areas within the “High
Quality Water Zone(s)” as indicated on the E.C. Plans.

Stage Seeding:

The work covered by this section shall consist of the establishment of a vegetative cover
on cut and fill slopes as grading progresses. Seeding and mulching shall be done in
stages on cut and fill slopes which are greater than 20 feet (6 meters) in height or greater
than 2 acres (0.8 hectares) in area. Each stage shall not exceed the limits stated above.

All work described above will be paid for at the contract unit prices established in the
contract for the work involved. Additional payments will not be made for the
requirements of this section as the cost for this work should be included in the contract
unit prices for the work involved.

Environmentally Sensitive Areas:

Clearing and Grubbing:

In areas identified on the erosion control plans as “Environmentally Sensitive Areas”, the
Contractor may perform clearing operations, but not grubbing operations until
immediately prior to beginning grading operations as described in Section 200, Article
200-1, in the Standard Specifications. The “Environmentally Sensitive Area” shall be
defined as a 50 foot (16 meter) buffer zone on both sides of the stream, measured from
top of streambank. Only clearing operations (not grubbing) shall be allowed in this
buffer zone until immediately prior to beginning grading operations. Erosion control
devices shall be installed immediately following the clearing operation.
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Grading: 1

Once grading operations begin in identified “Environmentally Sensitive Area”, work will
progress in a continuous manner until complete. All construction within these areas must
progress in a continuous manner such that each phase is complete and areas permanently
stabilized prior to beginning of next phase. Failure on the part of the Contractor to
complete any phase of construction in a continuous manner in “Environmentally
Sensitive Areas” as specified will be just cause for the Engineer to direct the suspension
of work in accordance with Section 108-7 of the Standard Specifications.

Temporary Stream Crossings:

Any crossing of streams within the limits of this project must be accomplished in
accordance with Section 107-13(b) of the Standard Specifications.

Minimize Removal Of Vegetation

The Contractor shall minimize removal of vegetation at stream banks and disturbed areas
within the project limits as directed by the Engineer.

Stockpile Areas

The Contractor shall install and maintain erosion control devices sufficient to contain
sediment around any erodible material stockpile areas as directed by the Engineer.

Streambank Reforestation:

Streambank reforestation will be planted in areas designated on the plans and as directed
by the Engineer. See the streambank reforestation detail sheet.

Seedlings shall be planted as soon as practical following permanent seeding and
mulching. Type I seedlings shall be planted along both streambanks. Type II seedlings
shall be planted in a 26 ft. (8 meters) wide swath from top of bank along both sides of
stream.

Seasonal limitations: Seedlings shall be planted from November 15 through March 15.

Root dip: the roots of reforestation seedlings shall be coated with a slurry of water, and
either a fine clay ("kaolin") or a superabsorbent that is made to be used as a bare root dip.
The type, mixture ratio, method of application, and the time of application shall be
submitted to the Engineer for approval.

With the approval of the Engineer, seedlings may be coated before delivery to the job or
at the time of planting, but at no time shall the roots of the seedlings be allowed to dry
out. The roots shall be moistened immediately prior to planting.
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Measurement:

The quantity of streambank reforestation to be paid for will be the actual number of acres
(hectares) of land, measured along of the surface of ground, which has been acceptably
planted with seedlings in accordance with these specifications.

Payment:

The quantity of streambank reforestation will be paid for at the contract unit price per
acre (hectare) for "Streambank Reforestation".

Payment will be made under:

Streambank Reforestation............coocoiiiieiiiiiiiiiieceeeeeeee e ACR (HA)
Waste Areas And Borrow Sources:

Payment for temporary erosion control measures, except those made necessary by the
Contractor's own negligence or for his own convenience, will be paid for at the
appropriate contract unit price for the devices or measures utilized in borrow sources and
waste areas.

No additional payment will be made for erosion control devices or permanent seeding
and mulching in any commercial borrow or waste pit. All erosion and sediment control
practices which may be required on a commercial borrow or waste site will be done at the
Contractor's expense.

Temporary Diversion:

The work by this section for installation, maintenance, and cleanout of temporary
diversions shall be in accordance with Section 1630. The quantity of excavation for
installation and cleanout measured as provided in Article 1630-4 will be paid for at the
contract unit price per cubic yard (cubic meter) as provided in Article 1630-5 for "Silt
Excavation".

Gravel Construction Entrance:

Description:

The work covered by this section consists of furnishing, installing, and maintaining and

removing any and all material required for the construction of a Gravel Construction
Entrance.

Materials:

The filter fabric shall meet the requirements of Section 1056 for Type 2 Fabric.
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Stone shall be Class A Stone and shall meet the requirements of Section 1042 for Stone
for Erosion Control, Class A.

Construction:

The Contractor shall install a Gravel Construction Entrance in accordance with the details
in the plans and at locations as directed by the Engineer.

Method Of Measurement:
Gravel Construction Entrance will not be measured for payment under this section.
Basis Of Payment:

Payment for installation of Filter Fabric shall be paid for at the contract unit price per
square yard (square meter) “Filter Fabric for Drainage”.

Payment for installation of Class A Stone shall be paid for at the contract unit price per
ton (metric ton) “Stone for Erosion Control, Class A”.

Such price and payment shall be considered full compensation for all work covered by
this provision including all materials, construction, maintenance, and removal of Gravel
Construction Entrance as directed by the Engineer.

Impervious Dike:

The work covered by this section consists of furnishing, installing, maintaining, and
removing an impervious dike for the purpose of diverting normal stream flow around the
construction site. The Contractor shall construct an impervious dike in such a manner
approved by the Engineer. The impervious dike shall not permit seepage of water into
the construction site or contribute to siltation of the stream. The impervious dike shall be
constructed of an acceptable material in the locations noted on the plans or as directed by
the Engineer.

Acceptable materials shall include but not be limited to sheet piles, sandbags, and/or the
placement of an acceptable size stone lined with polypropylene or other impervious
fabric.

Earth material shall not be used to construct an impervious dike when it is in direct
contact with the stream unless vegetation can be established before contact with the
stream takes place.

The quantity of impervious dike to be paid for will be the actual number of linear feet
(meters) of impervious dike(s) constructed, measured in place from end to end of each
separate installation which has been completed and accepted.
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The quantity of impervious dikes measured as provided above will be paid for at the
contract unit price per linear foot (meter) for "Impervious Dike".

The above prices and payments will be full compensation for all work covered by this
section including but not limited to furnishing all of the materials in the impervious dike,
construction, maintenance, and removal of the impervious dike.

Temporary Pipe For Culvert Construction:

The work covered by this section consists of furnishing, installing, maintaining and
removing any and all temporary pipe used on this project in conjunction with the culvert
construction. The Contractor shall install temporary pipe in locations shown on the plans
in such a manner approved by the Engineer. The temporary pipe shall provide a passage-
way for the stream through the work-site. The minimum size requirements will be as
stated on the Erosion and Sediment Control plans.

The quantity of temporary pipe to be paid for will be the actual number of linear feet
(meters) of temporary pipe approved by the Engineer and measured in place from end to
end.

The quantity of temporary pipe measured as provided above will be paid for at the
contract unit price per linear foot (meter) for"  inch (mm) Temporary Pipe".

The above prices and payments will be full compensation for all work covered by this
section including but not limited to furnishing all materials required for installation,
construction, maintenance, and removal of temporary pipe.

Special Sediment Control Fence:
Description:

The work covered by this section consists of the construction, maintenance, and removal
of special sediment control fence. Place special sediment control fence as shown on the
plans or as directed by the Engineer.

Materials:
(A) Posts:

Either wood or steel posts may be used. Wood posts shall be a minimum of 6 feet long
(1.8 m), at least 3 inches (75 mm) in diameter, and straight enough to provide a fence
without noticeable misalignment. Steel posts shall be at least 5 feet (1.5 m) in length,
approximately 1 3/8 inches (35 mm) wide measured parallel to the fence, and have a
minimum weight of 1.25 Ib/ft (1.86 kg/m) of length. The post shall be equipped with an
anchor plate having a minimum area of 14.0 square inches (9000 square millimeters), and
shall have a means of retaining wire in the desired position without displacement.



90f 13 R 03/08/04
(B) 1/4 inch (6.4mm) Hardware Cloth:

Hardware cloth shall have 1/4 inch (6.4mm) openings constructed from #24 gauge wire.
Install hardware cloth according to the detail shown on the plans.

(C) Sediment Control Stone:

Sediment control stone shall meet the requirements of Section 1005. Install stone
according to the detail shown on the plans.

Maintenance and Removal:

The Contractor shall maintain the special sediment control fence until the project is
accepted or until the fence is removed, and shall remove and dispose of silt
accumulations at the fence when so directed by the Engineer in accordance with Section
1630.

Method of Measurement:

The quantity of 1/4 inch (6.4mm) hardware cloth to be paid for will be the actual number
of linear feet (meters) measured along the ground, which has been completed and
accepted.

The quantity of sediment control stone will be measured according to Article 1610-4.
Basis of Payment:
Payment for special sediment control fence will be as follows:

1/4 inch (6.4mm) Hardware Cloth.............cocciiiiiiiiiee e LF (M)
Sediment Control STONE ........ccceoiiiiiiiiiiiie e TON (MT)

Stream Channel Relocation Limitations:

The following sequence of construction must be followed in the areas designated on the
plans as stream relocation. Failure on the part of the Contractor to follow this sequence,
and complete each step prior to proceeding in this area as specified, will be just cause for
the Engineer to direct the suspension of work in accordance with Section 108-7 of the
Standard Specifications.

1. Clear, but do not grub area within the Environmentally Sensitive Area on
the existing stream to be relocated.

2. Construct and stabilize, with vegetation or erosion control materials
sufficient to restrain erosion, the proposed stream channel relocation as
shown on the plans.

3. Divert water into newly constructed channel only after it has been
stabilized and approved.
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4. Begin grubbing and/or grading within Environmentally Sensitive Area of
existing stream.

The contractor shall perform seeding and mulching and install erosion control matting to
all cut/fill slopes adjacent to stream relocations in accordance with the provision
contained in this contract and in accordance with Section 1631 of the Standards and
Specification Manual.

The above requirements apply to the stream channels being constructed at the following
stations:

Sta 21+46 to 22+07 —L-(Rt)
Sta 22+80 to 23+44 —L- (Rt)

Coir Fiber Mat:
Description:

Furnish material, install and maintain coir fiber mat in locations shown on the plans or in
locations as directed by the engineer. Work includes providing all materials, excavating
and backfilling, and placing and securing Coir Fiber Matting.

Materials:
(A) Matting:
Provide matting to meet the following requirements:

100 % coconut fiber (coir) twine woven into a high strength matrix.
Thickness -  0.30 in. minimum. (7.6 mm)

Tensile Strength - 1348 x 626 1b/ft minimum (1650.5 x 766.5 kg/m)
Elongation - 34% x 38% maximum

Flexibility (mg-cm)- 65030 x 29590

Flow Velocity- Observed 11 ft/sec (3.35 m/s)

Weight - 20 0z/SY (678 g/SM)

Size - 6.6 x 164 ft (120 SY) or (100 SM)

“C” Factor - 0.002

Open Area (measured) - 50%

(B) Stakes:

Provide wooden stakes 12 in. (300 mm) in length with a notch cut 1 in. (25 mm)from top.
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Construction Methods:

Place the matting immediately upon final grading. Provide a smooth soil surface free
from stones, clods, or debris which will prevent the contact of the matting with the soil.
Take care to preserve the required line, grade, and cross section of the area covered.

Unroll the matting and apply without stretching such that it will lie smoothly but loosely
on the soil surface. Bury the top slope end of each piece of matting in a narrow trench at
least 6 in. (150 mm) deep and tamp firmly. Where one roll of matting ends and a second
roll begins, overlap the end of the upper roll over the buried end of the second roll so
there is a 6 in. (150 mm) overlap. Construct check trenches at least 12 in. (0.3 m) deep
every 50 ft. (16 m) longitudinally along the edges of the matting or as directed by the
Engineer. Fold over and bury matting to the full depth of the trench, close and tamp
firmly. Overlap matting at least 6 in. (150 mm) where 2 or more widths of matting are
installed side by side.

Place stakes across the matting at ends, junctions, and check trenches approximately 1 ft.
(0.3 m) apart with notch facing upslope.

Place stakes along the outer edges and down the center of each strip of matting 3 feet (1
meter) apart. Place stakes along all lapped edges 1 ft. (0.3 m) apart. Refer to details in
the plan sheets.

The Engineer may require adjustments in the trenching or staking requirements to fit
individual site conditions.

Method of Measurement:

The quantity of coir fiber matting measured will be paid for according to the actual
number of square yards (square meters) measured along the surface of the ground over
which coir fiber matting is installed and accepted.

Basis of Payment:

The quantity of Coir Fiber Matting, measured as provided above, will be paid for at the
contract unit price per square yards (square meters) for “Coir Fiber Matting.”

Payment will be made under:

Coir Fiber Mat........cccoooiiiiiiiieiiiiieeee e Square Yards (Square Meters)
Safety Fence:

Description:

The work of "Safety Fence" shall consist of furnishing, installing and maintaining

polyethylene or polypropylene fence on the outside edge of the buffer, wetland, or water
boundary, as well as along the construction corridor within these boundaries approved to
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infringe within the buffer, wetland, or water in accordance with the special provisions
included herein. The safety fence shall be installed prior to any land disturbing activities

Materials:
Fence Material:

Polyethylene or polypropylene fence shall be a preconstructed safety fence approved by
the Engineer.

Posts:

Either wood posts or steel posts may be used. Wood posts shall be nominal 2" x 4" (51
mm x 102 mm) or 4" x 4" (102 mm x 102 mm), lengths as required, structural light
framing, grade No. 2, Southern Pine. Steel posts shall be at least 5 feet (1.6 m) in length,
approximately 1 3/8" (35 mm) wide measured parallel to the fence, and have a minimum
weight of 1.25 Ib./ft. (1.9 kg/m) of length. The steel post shall be equipped with an
anchor plate having a minimum area of 14 square inches (90 square centimeters).

Clearing and Grading:

No additional clearing and grubbing is anticipated for the installation of this fence;
however, if any clearing and grubbing is required, it will be the minimum required for the
installation of the safety fence. Such clearing shall include satisfactory removal and
disposal of all trees, brush, stumps and other objectionable material.

The fence shall be erected to conform to the general contour of the ground. When
determined necessary by the Engineer, minor grading along the fence line shall be done
to meet this requirement provided no obstructions to proper drainage are created.

Installation:

Posts shall be set and maintained in a vertical position and may be hand set or set with a
post driver. If hand set, all backfill material shall be thoroughly tamped. If power driven,
wood posts may be sharpened to a dull point. Posts damaged by power driving shall be
removed and replaced prior to final acceptance. The tops of all wood posts shall be cut at
a 30 degree angle. The wood posts may, at the option of the Contractor, be cut at this
angle either before or after the posts are erected.

The fence fabric shall be attached to the wood posts with one 2" (51 mm) galvanized wire
staple across each cable or to the steel posts with wire or other acceptable means.

The Contractor shall be required to maintain the safety fence in a satisfactory condition
for the duration of the project as determined by the Engineer.
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Method of Measurement:

The quantity of safety fence to be paid for shall be the actual number of linear feet
(meter) of "Safety Fence", installed in place and accepted. No direct payment will be
made for post and post bracing. Cost shall be included in the cost of the fence per linear
foot (meter).

Basis of Payment:

The quantity of safety fence measured as provided above will be paid for at the contract
unit price per linear foot (meter) of safety fence. Such payment will be full compensation
for the work as described in the above paragraphs, including but not limited to clearing
and grading, furnishing and installing fence fabric with necessary posts and post bracing,
staples, tie wires, tools, equipment and incidentals necessary to complete the work.

Payment will be made under:

Safety FENCE. ... oo LF (M)
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POLICE

DESCRIPTION.

Furnish Police Officers and marked Police Vehicles to direct
traffic in accordance with the plans and specifications.

CONSTRUCTION METHODS.
Utilize Police Officers who are outfitted with police uniforms.

Utilize marked Police Vehicles, which are equipped with police
lights mounted on top of the vehicle, and police vehicle emblems.

Utilize Police Officers and marked Police Vehicles to direct or
control traffic as required by the plans or by the Engineer.
METHOD OF MEASUREMENT.

The quantity of Police Officers and marked Police Vehicles to be
paid for will be the actual number of hours that each Police
Officer/marked Police Vehicle is provided during the life of the
project as approved by the Engineer.

There will be no direct payment for marked Police Vehicles as
they are considered incidental to the pay item in this special
provision.

BASIS OF PAYMENT.

The quantity of Police Officers and marked Police Vehicles
measured as provided above, will be paid for at the contract unit
price per hour for "Police".

Payment will be made under:

=0 Y1 s T = Hour

Page 1
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1. 2002 STANDARD SPECIFICATIONS FOR ROADS & STRUCTURES — SECTION 1098 REVISIONS
The 2002 Standard Specifications are revised as follows:
1.1.General Requirements (1098-1)
Page 10-220, Subarticle 1098-1(A)

In the last paragraph, sentence 1, revise “by the date of advertisement of the project” to “by the
date of equipment installation.”

Pages 10-222,3 Subarticle 1098-1(H)
Replace paragraphs 2, 3, and 4 with the following paragraphs:

Except for grounding conductors, provide signal cable conductors of size Number 16 AWG
that are fabricated from stranded copper. Number 16 AWG cable can only be used with an all
LED traffic signal intersection. Repairs to a non-LED traffic signal intersection must use
Number 14 AWG cable.

Provide either 0.05 x 0.30 inch (1.3 x 7.6 mm) aluminum wrapping tape or 0.06 inch (1.5
mm) stainless steel lashing wire for the purpose of lashing cables, except fiber-optic
communications cables, to a messenger cable. Use 0.045-inch (1.14-mm) stainless steel lashing
wire for the aerial installation of fiber-optic communications cable to messenger cable.

1.2.Signal Heads (1098-2)
Page 10-223, Subarticle 1098-2(A)

In paragraph 5, sentence 4, revise “1 3/8 inch (32 mm) vertical conduit entrance hubs” to “1 1/4
inch (32 mm) vertical conduit entrance hubs” and revise “1 5/8 inch (40 mm) horizontal hubs” to
“1 1/2 inch (40 mm) horizontal hubs.”

In the last paragraph, sentence 3, revise “2/5 x 3/4 inch (9.5 mm x 19.1 mm) square head bolts”
to “3/8 x 3/4 inch (9.5 mm x 19.1 mm) square head bolts.”

Page 10-225, Subarticle 1098-2(C)
Replace paragraphs 2 and 3 with the following paragraphs:

Unless otherwise required by the plans, provide single-section pedestrian heads with black
grid-type visors 1/5 inches (40 mm) deep that prevent the sun phantom illumination of the
indication. ’

Where required by the plans, provide two-section pedestrian signal heads with traditional
three-sided, rectangular visors 12 inches (300 mm) long.

Replace the last paragraph with the following:

Provide lead-in cable that complies with the loop lead-in cable section of these project
special provisions.

Pages 10-225-227, Subarticle 1098-2(E) [Light Emitting Diode (LED) Sections]
Replace the entire subarticle with the following two subarticles:
(1) Vehicular
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Provide light emitting diode (LED) traffic signal modules (hereafter referred to as modules)
that consist of an assembly that utilizes LEDs as the light source in lieu of an incandescent lamp
for use in traffic signal sections. Use LEDs that are aluminum indium gallium phosphorus
(AlInGaP) technology for red and yellow indications and indium gallium nitride (InGaN) for
green indications. Install the ultra bright type LEDs that are rated for 100,000 hours of
continuous operation from -40°C to +74°C (-40°F to +165°F). Design modules to have a
minimum useful life of 60 months, and to meet all parameters of this specification during this
period of useful life.

Ensure, unless otherwise stated in these specifications, that each module meets or exceeds the
requirements of the Interim Purchase Specification of the ITE VTCSH part 2 (Light Emitting
Diode (LED) Vehicular Traffic Signal Modules (hereafter referred to as VTCSH-2). Arrow
displays shall meet or exceed the electrical and environmental operating requirements of
VTCSH-2 sections 3 and 5, chromaticity requirements of section 4.2, and the requirements of
sections 6.3 (except 6.3.2) and 6.4 (except 6.4.2).

Provide modules that meet the requirements of Table 1098-1. Design the modules to operate
from a 60 +£3 HZ AC line voltage ranging from 80 volts to 135 volts. Ensure that fluctuations of
line voltage have no visible effect on the luminous intensity of the indications. Design the
module to have a normal operating voltage of 120 VAC, and measure all parameters at this
voltage.

Table 1098-1
Maximum Power Consumption (in Watts) at 25°C (77°F)

Red Yellow Green
300 mm circular 17 34 24
200 mm circular 10 16 12
300 mm arrow 9 10 11

Version 02.11 5

Certify that the module has a power factor of 0.90 or greater, and that total harmonic
distortion (THD) (current and voltage) induced into an AC power line by the module does not
exceed 20 percent for modules with power ratings above 15W, and 40 percent for modules with
power ratings of 15W or less. Design the module’s onboard circuitry to include voltage surge
protection to withstand high repetition noise transients as stated in Section 2.1.6 of NEMA
Standard TS-2, 1992. Ensure all wiring meets the requirements of Section 13.02 of the ITE
Publication: Equipment and Material Standards, VTCSH-2. Provide spade terminals appropriate
to the lead wires and sized for a #10 screw connection to the existing terminal block in a standard
signal head.

Ensure that the module is compatible with signal load switches and conflict monitors. Design
the module to provide sufficient current draw to ensure proper load switch operation while the
voltage is varied from a regulated 80 Vrms to 135 Vrms. Design off-state for green and yellow
modules to be 30Vrms or greater, and on-state to be 40 Vrms or greater. Design the voltage
decay to 10 Vrms or less to be 100 milliseconds or less for green and yellow modules. Ensure
that the control circuitry prevents current flow through the LEDs in the off state to avoid a false
indication.

Design all modules to meet existing NCDOT monitor specifications for each of the following
types of signal monitors: NEMA TS-1 conflict monitors (including so-called NEMA plus
features such as dual indication detection and short yellow time detection); NEMA TS-2
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Malfunction Management Units (MMU); and 170 cabinet Type 210ECL and 2010ECL conflict
monitors (including red monitoring and so-called plus features such as dual indication detection
and short yellow time detection).

Ensure that the modules and associated onboard circuitry meet Class A emission limits
referred to in Federal Communications Commission (FCC) Title 47, Subpart B, Section 15
regulations concerning the emission of electronic noise.

Provide modules that meet the requirements of Tables 1098-2, 3, and 4. Test all ball modules
for luminous intensity at 25°C (77°F) to meet 115% of values in tables 1098-2 and 4. Design and
certify the modules to meet or exceed the maintained minimum luminous intensity values
throughout the warranty period based on normal use in a traffic signal operation over the
operating temperature range. Test the Red and Green modules for maintained luminous intensity
(Tables 1098-2, 3, and 4) at 74°C (165°F) (ITE 6.4.2.2). Use LEDs that conform to the
chromaticity requirements of VTCSH-2, Section 8.04 throughout the warranty period over the
operating temperature range. Make chromaticity coordinate compliance measurements at 25°C
(77°F).
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Table 1098-2
Specification for 12 inch (300 mm) Extended View Signals

Minimum Luminous Intensity Values (In Candelas)
Expanded View Horizontal Angle RED YELLOW GREEN
Vertical Angle (Left/Right)
2.5 339 678 678
/05 7.5 251 501 501
12.5 141 283 283
17.5 77 154 154
2.5 226 452 452
7.5 202 404 404
+/-7.5 12.5 145 291 291
17.5 89 178 178
22.5 38 77 77
27.5 16 32 32
2.5 50 101 101
7.5 48 97 97
+/-12.5 12.5 44 89 89
17.5 34 69 69
22.5 22 44 44
27.5 16 32 32
2.5 22 44 44
7.5 22 44 44
+/-17.5 12.5 22 44 44
17.5 22 44 44
(Not Extended View) 22.5 20 41 41
(Not Extended View) 27.5 16 32 32
+/-22.5 2.5 20 40 40
17.5 20 40 40
Notes

1. Design signal modules to meet these requirements as a minimum throughout the warranty period.

2. Design signal modules to have a minimum initial intensity equal to 115% of Table 2 at 25°C.

3. Independent laboratory test reports are required to validate the initial intensity.

Table 1098-3
Minimum Initial and maintained Intensities for Arrow Indications (in cd/m?2)

Notes

Red

Yellow

Green

Arrow Indication 5,500

11,000

11,000

4. Design signal modules to meet these requirements as a minimum throughout the warranty period.

5. Design signal modules to have a minimum initial intensity equal to 115% of Table 4 at 25°C.

6. Independent laboratory test reports are required to validate the initial intensity.
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Table 1098-5
Chromaticity Standards (CIE Chart)
Y: not greater than 0.308, or less than
Red 0.998 - x
Yellow |Y: not less than 0.411, nor less than 0.995
- X, nor less than 0.452
Green |Y: Not less than 0.506 -.519x, nor less
than 0.150 + 1.068x, nor more than 0.730 -
X

Design the modules as retrofit replacements for installation into standard incandescent traffic
sections that do not contain the incandescent lens, reflector assembly, lamp socket and lens
gasket. Ensure that installation does not require special tools or physical modification for the
existing fixture other than the removal of the incandescent lens, reflector assembly, lamp socket,
and lens gasket.

Provide modules that are rated for use in the operating temperature range of —40°C (-40°F) to
+74°C (+165°F). Ensure that the modules (except yellow) meet all specifications throughout this
range. Fabricate the module to protect the onboard circuitry against dust and moisture intrusion
per the requirements of NEMA Standard 250-1991 for Type 4 enclosures to protect all internal
components.

Design the module to be a single, self-contained device with the cirduit board and power
supply for the module inside and integral to the unit.

Design the assembly and manufacturing process for the module to ensure all internal
components are adequately supported to withstand mechanical shock and vibration from high
winds and other sources. Wire the individual LEDs such that a catastrophic loss or the failure of
one LED will result in the loss of not more than 20 percent of the signal module light output.
Solder the LEDs to the circuit board.

Fabricate the lens and signal module from material that conforms to ASTM specifications.
Ensure enclosures containing either the power supply or electronic components of the module
are made of UL94VO flame retardant materials. The lens of the signal module is excluded from
this requirement.

Permanently mark the manufacturer’s name, trademark, model number, serial number, date
of manufacture (month & year), and lot number as identification on the back of the module.

Permanently mark the following operating characteristics on the back of the module: rated
voltage and rated power in watts and volt-amperes.

If a specific mounting orientation is required, provide permanent markings consisting of an
up arrow, or the word “UP” or “TOP” for correct indexing and orientation within the signal
housing.

Provide a lens that is integral to the unit with a smooth outer surface and UV stabilized to
withstand ultraviolet exposure for a minimum period of 60 months without exhibiting evidence
of deterioration. Coat the front of a polycarbonate lens to make it more abrasion resistant. Seal
the lens to the module to prevent moisture and dust from entering the module.
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Tint the red and yellow lens to match the wavelength (chromaticity) of the LED. Provide a
green lens that is either colorless or tinted to match the wavelength (chromaticity) of the LED.

For 12-inch (300-mm) arrow modules, ensure that the module meets specifications stated in
Section 9.01 of the ITE VTCSH for arrow indications. Design arrow displays to be solid LEDs
(spread evenly across the illuminated portion of the arrow or other designs), not outlines.
Determine the luminous intensity using the CALTRANS 606 method or similar procedure.

Provide test results for ball modules from an independent testing laboratory showing wattage
and compliance with ITE VTCSH-2 specifications 6.4.2, 6.4.4.1, 6.4.4.2, 6.4.4.3, 6.4.5, and
6.4.6.1 as a minimum. Ensure the 6.4.2.1 test meets the requirements of Tables 1098-2 and 4 of
this specification. The 6.4.2.2 test is for Red and Green only. Ensure that the LED signal
modules tested are typical, average production units.

Burn In - Energize the sample module(s) (a sample of one module minimum) for a minimum
of 24 hours, at 100 percent on-time duty cycle, at a temperature of +74°C (+165°F) before
performing any qualification testing. Any failure of the module, which renders the unit non-
compliant with the specification after burn-in, shall be cause for rejection. All specifications will
be measured including, but not limited to:

(a) Photometric (Rated Initial Luminous Intensity) - Measure at +25°C (+77°F). Measure
luminous intensity for red and green modules upon the completion of a 30 minute 100
percent on-time duty cycle at the rated voltage. Measure luminous intensity for yellow
modules immediately upon energizing at the rated voltage.

(b) Chromaticity (Color) - Measure at +25°C (+77°F). Measure chromaticity for red and green
modules upon the completion of a 30 minute 100 percent on-time duty cycle at the rated
voltage. Measure chromaticity for yellow modules immediately upon energizing at the rated
voltage.

(c) Electrical - Measure all specified parameters for quality comparison of production quality
assurance on production modules. (rated power, etc)

Equipment Compatibility - In addition to the 6.4.4.5 test of modules for compatibility with
controllers, conflict monitors, and load switches, perform the following test, and certify the
results. Connect each signal module to the output of a standard load switch connected to a
variable AC voltage supply (95 to 135 VAC). With the load switch “off,” vary the AC voltage
from 95 Vrms to 135 Vrms, and measure the drop across the module. Readings greater than 15
Vrms are unacceptable.

NCDOT evaluates and approves all LED Traffic Signal modules for the QPL by a standard
visual inspection and blind operational survey, a compatibility test, current flow, and other
random tests, in addition to reviewing the lab reports and documentation from the manufacturer.
The tests are conducted at the Traffic Electronics Center in Raleigh. Each 12-inch (300-mm) ball
module shall be visible at 450 feet (135 meters) during sway conditions (extended view) until
obscured by the visor. Each 8-inch ball (200-mm) and 12-inch (300-mm) arrow module shall be
visible at 300 feet (90 meters) during sway conditions (extended view) until obscured by the
visor. Sufficient luminance during the extended views will be determined during this blind
survey evaluation.

In addition to meeting the performance requirements for the minimum period of 60 months,
provide a written warranty against defects in materials and workmanship for the modules for a
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period of 60 months after shipment acceptance of the modules. Replacement modules shall be
provided within 30 days of receipt of modules that have failed at no cost to the State. Provide
warranty documentation to the Department prior to QPL acceptance. Provide luminous intensity
testing at an independent lab, to determine degradation, for two modules of each color provided
by NCDOT at the end of two and four years of operation.

Provide testing at an independent laboratory for a designated module to be tested for
maintained luminous intensity at 25°C (77°F) once each year during the five year warranty
period.

(2) Pedestrian

Design the LED pedestrian traffic signal modules for installation into standard pedestrian
traffic signal sections that do not contain the incandescent signal section reflector, lens, eggcrate
visor, gasket, or socket. Provide a clear 0.25-inch (6.4-mm), non-glare, mat finish lens with a
smooth outer surface and UV stabilized to withstand ultraviolet exposure for a minimum period
of 60 months without exhibiting evidence of deterioration. Coat the front surface of a
polycarbonate lens to make it more abrasion resistant. Ensure that the lens has light transmission
properties equal to or greater than 80%.

Ensure installation of all modules requires no physical modification of the existing fixture
other than the removal of the incandescent signal section reflector, lens, eggcrate visor and
socket where applicable.

Design the countdown display as a double row of LEDs, and ensure the countdown display
blanks-out during the initial cycle while it records the countdown time. Ensure that the
countdown display is operational only during the flashing don’t walk, clearance interval. Blank-
out the countdown indication after it reaches zero until the beginning of the next don’t walk
indication, and design the controlling circuitry to prevent the timer from being triggered during
the solid hand indication.

Design the man and hand to be a solid display, which meets the minimum requirements of
“The Equipment and Materials Standards” of the Institute of Transportation Engineers (ITE)
Chapter 3, Table 1 Symbol Message. Wire the LEDs such that a catastrophic loss or failure of
one or more LEDs will result in the loss of not more than five percent of the signal module light
output. :

Ensure that the power consumption for the modules is equal to or less than the following in
watts, and that the modules have EPA Energy Star compliance ratings, if applicable to that
shape, size and color.

77°F | 165°F
TEMPERATURE | (25°C) | (74°C)
HAND 10 12
MAN 9 12
COUNTDOWN 9 12

Provide 16-inch (400-mm) displays, where required by plan or bid document, that have the
hand/man overlay on the left and the countdown on the right. Ensure the hand/man meets the
dimension requirements cited in Chapter 3, Table 1 Symbol Message for Class 3 displays. Ensure
that the countdown number display is at least 7 inches high by 6 inches wide. Configure the
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signal head with a sufficient number of LEDs to provide an average luminous intensity of at least
342 candela per square feet (3750 candela per square meter) of lighting surface for the “RAISED
HAND” and “COUNTDOWN?”, and 483 candela per square feet (5300 candela per square meter)
of lighting surface for the “WALKING PERSON”. Ensure they meet this average luminous
intensity throughout the warranty period over the operating temperature range.

Provide 12 inch (300 mm) displays, where required by plan or bid document, that meet the
dimension requirements cited in Chapter 3, Table 1 Symbol Message for Class 2 displays.
Furnish three types of modules, the solid hand/man module as an overlay, the solid hand module,
and the solid man module. Configure the signal head with a sufficient number of LEDs to
provide an average luminous intensity of at least 342 candela per square feet (3750 candela per
square meter) of lighting surface for the “RAISED HAND” and “COUNTDOWN?”, and 483
candela per square feet (5300 candela per square meter) of lighting surface for the “WALKING
PERSON”. Ensure they meet this average luminous intensity throughout the warranty period
over the operating temperature range.

Design all modules to operate using a standard 3 - wire field installation. Provide lead wires
that are eighteen gauge (18AWG) minimum copper conductors with 221 degree F (105 degree
C) insulation. Ensure that lead wires are a minimum of 30 inches (760 mm) long with NEMA
“spade” terminals that are appropriate to the lead wires and sized for a #10 screw connection to
the existing terminal block in the signal head. Solder the LEDs to the circuit board.

Ensure that modules are compatible with signal load switches and conflict monitors. Design
the module to provide sufficient current draw to ensure proper load switch operation while the
voltage is varied from a regulated 80Vrms to 135Vrms. Provide control circuitry to prevent
current flow through the LEDs in the off state to avoid a false indication. Design all modules to
meet existing NCDOT monitor specifications for each of the following types of signal monitors:
NEMA TS-1 conflict monitors (including so-called NEMA plus features such as dual indication
detection and short yellow time detection); NEMA TS-2 Malfunction Management Units; and
170 cabinet 210ECL and 2010ECL conflict monitors (including red monitoring and so-called
plus features such as dual indication detection and short yellow time detection).

Comply with the following sections: 3.3, 3.5, 3.6, 5.2,5.3,5.7, 6.1, 6.3.1, 6.3.3, 6.3.4, 6.3.5,
6.4.4, 6.4.5, and 6.4.6 of “The Equipment and Material Standards” of the Institute of
Transportation Engineers “Vehicular Traffic Control Signal Heads” (VTCSH) Part 2, Chapter
2A.

Furnish Portland Orange LEDs for the hand and countdown that are the latest AlInGaP
technology or higher, and Lunar White LEDs for the man that are the latest InGaN technology or
higher.

Provide certification with the signal modules when offered for evaluation that your product
complies with the sections of the ITE specification identified above and this specification.
Provide test results showing that the signal modules meet or exceed the luminous intensity
requirements of this specification.

Ship each module as a complete kit designed for retrofitting existing pedestrian signal
sections with an LED display module. Provide modules that include, but are not limited to the
following items: lens, LED display mounted on a circuit board, wire leads with strain relief, rigid
housing, electronics including a power supply integral to the LED module which is protected by
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the housing, and a neoprene one piece gasket. Ensure that the module is compatible with
standard, existing, pedestrian head mounting hardware.

Warrant performance for a period of 60 months from the date of installation and include
repair or replacement of an LED signal module that exhibits light output degradation, which in
the judgment of the Department, cannot be easily seen at 150 feet (45 meters) in bright sunlight
with a visor on the housing or which drops below the luminous intensity output requirements.
Warrant failure due to workmanship, materials, and manufacturing defects during the first 60
months after the date of installation. Repair or replace any failed modules within 30 calendar
days of notification at no cost to the Department.

Page 10-227, Subarticle 1098-2(F)
Replace the first sentence in the paragraph with the following:

Furnish 16-4 and 16-7 signal cable that complies with IMSA specification 20-1 except
provide the following conductor insulation colors:

e For 16-4 cable: white, yellow, red, and green
For 16-7 cable: white, yellow, red, green, yellow with black stripe tracer, red with black
stripe tracer, and green with black stripe tracer. Apply continuous stripe tracer on
conductor insulation with a longitudinal or spiral pattern.

Provide a ripcord to allow the cable jacket to be opened without using a cutter. IMSA
specification 19-1 will not be acceptable.

1.3.Wood Poles (1098-6)
Page 10-228, Article 1098-6
Replace the entire article with the following:

Provide poles of treated southern pine or treated Douglas fir that meet the requirements of
ANSI 05.1. Provide Class 3 or better wood poles that are a minimum length of 40 feet (12.2
meters) unless otherwise shown on the plans and are of a sufficient length to maintain minimum
required distances above the roadway, obstructions and affected railroad tracks. Mark each pole
in accordance with ANSI 05.01. First roof and bore poles and then give them a full-length
preservative treatment.

Provide poles with pentachlorophenol or chromated copper arsenate (CCA) preservative, in
accordance with AWPA Standard C4-99. Ensure the retention of preservative is a minimum of
0.45 Ib. per cubic foot (7.2 kg per cubic meter) for pentachlorophenol and 0.6 Ib. per cubic foot
(9.6 kg per cubic meter) for CCA.

1.4.Loop Lead-In Cable (1098-9)
Page 10-230, Article 1098-9
Replace the entire article with the following:

Furnish lead-in cable with conductors of size 18 AWG that are fabricated from stranded
copper, and that complies with IMSA Specification 50-2 except as follows:

e Provide the following two pair (4 conductor) conductor insulation pair colors: clear-
yellow and red-green.
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e Provide the following four pair (8 conductor) conductor insulation pair colors: clear-
yellow, red-green, clear with black stripe tracer-yellow with black stripe tracer, and red
with black stripe tracer-green with black stripe tracer. Apply continuous stripe tracer on
conductor insulation with a longitudinal or spiral pattern.

e Provide cable jacket formed from black polyethylene. Ensure the finished jacket provides
environmental stress resistance, outdoor weatherability, toughness, low temperature
performance, and ultraviolet resistance.

e Provide aripcord to allow the cable jacket to be opened without using a cutter.

e Install all underground lead-in cable in non-metallic conduit.

1.5.Fiber-optic Cable (1098-11)
Page 10-233, Subarticle 1098-11(A)

In paragraph 3, sentence 5, delete “Construct buffer tubes with an inner layer made of
polycarbonate and an outer layer made of polyester.”

1.6.Metal Poles (1098-15)
Page 10-236, Subarticle 1098-15(A)

In paragraph 1, sentence 2, delete the phrase “(AASHTO Specifications) in effect on the date of
advertisement” and insert the words “Fourth Edition, 2001, including the latest interim
specifications.”

Page 10-238, Subarticle 1098-15(B)

In paragraph 1 (partial), sentence 2, delete the phrase “6 x 6 x 3/4 inches (150 x 150 x 18 mm)”
and insert the words “circular anchor bolt lock.”

In the first full paragraph, add the following sentence:
Where splicing is necessary, use butt splice and heat shrink tubing.
1.7.Pedestals (1098-17)
Page 10-239, Article 1098-17,

In paragraph 5, last sentence, revise “1/2 inch (2 mm) minimum diameter” to “1/2 inch (12.5
mm) minimum diameter.”

Page 10-240, Article 1098-17

In paragraph 1, revise “18 inch (455 mm)” to “36 inches (900 mm)”.
1.8.Type 170E Cabinets (1098-19)
Page 10-241, Subarticle 1098-19(B)

Add the following paragraph:

If additional surge protected power outlets are needed to accommodate fiber transceivers,
modems, etc.; install a UL listed, industrial, heavy-duty type power outlet strip with a maximum
rating of 15 A / 125 VAC, 60 Hz. Provide a strip that has a minimum of 3 grounded outlets.
Ensure the power outlet strip plugs into one of the controller unit receptacles located on the rear
of the PDA. Ensure power outlet strip is mounted securely; provide strain relief if necessary.

Pages 10-245-247, Subarticle 1098-19 (D) (Model 2010 Enhanced Conflict Monitor)
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Replace Subarticle (D) with the following:

Furnish Model 2010 Enhanced Conflict Monitors with 16 channels. In addition to

CALTRANS requirements, ensure that the conflict monitor monitors for the absence of a valid
voltage level on at least one channel output of each load switch. Ensure that the absence of the
programming card will cause the conflict monitor to trigger, and remain in the triggered state
until reset.

Provide a conflict monitor that recognizes the faults specified by CALTRANS and the

following additional per channel faults that apply for monitor inputs to each channel:

consider a Red input greater than 70 Vrms as an “on” condition;

consider a Red input less than 50 Vrms as an “off” condition (no valid signal);
consider a Red input between 50 Vrms and 70 Vrms to be undefined by these
specifications;

e consider a Yellow or Green input greater than 25 Vrms as an “on” condition;
consider a Green or Yellow input less than 15 Vrms as an “off” condition; and
consider a Green or Yellow input between 15 Vrms and 25 Vrms to be undefined by
these specifications.

Ensure that the monitor will trigger upon detection of a fault and will remain in the triggered

(failure detected) state until the unit is reset at the front panel or through the remote reset input
for the following failures:

1.

Red Monitoring or Absence of Any Indication (Red Failure): A condition in which no
valid voltage signal is detected on any of the green, yellow, or red inputs to a given monitor
channel. If a signal is not detected on at least one input (R, Y, or G) of a conflict monitor
channel for a period greater than 1000 ms when used with a 170 controller and 1500 ms
when used with a 2070L controller, ensure that the monitor will trigger and put the
intersection into flash. If the absence of any indication condition lasts less that 750 ms when
used with a 170 controller and 1200 ms when used with a 2070L controller, ensure that the
conflict monitor will not trigger. Have red monitoring occur when the P20 Connector is
installed and both of the following input conditions are in effect: a) the Red Enable input to
monitor is active (Red Enable voltages are “on” at greater than 70 Vrms, off at less than 50
Vrms, undefined between 50 Vrms and 70 Vrms), and b) and neither Special Function 1 nor
Special Function 2 inputs are active.

Yellow Indication Sequence Error: Yellow indication following a green is missing or
shorter than 2.7 seconds (with + 0.1-second accuracy). If a channel fails to detect an “on”
signal at the Yellow input following the detection of an “on” signal at a Green input for that
channel, ensure that the monitor triggers and generates a sequence error fault indication.

Dual Indications on the Same Channel: In this condition, more than one indication
(R,Y,G) is detected as “on” at the same time on the same channel. If dual indications are
detected for a period greater than 500 ms, ensure that the conflict monitor triggers and
displays the proper failure indication (Dual Ind fault). If this condition is detected for less
than 250 ms, ensure that the monitor does not trigger.

Enable the monitor function for short/missing yellows and for dual indications on a per

channel basis.
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Provide Special Function 1 and Special Function 2 that comply with the Los Angeles City
DOT Traffic Signal Specification DOT 170 ATSAC Universal and Related Equipment #54-053-
02 to eliminate red failure monitoring while allowing other additional enhanced fault monitoring
functions to continue.

Ensure that the removal of the P-20 ribbon cable will cause the monitor to recognize a
latching fault condition and place the cabinet into flashing operation.

Ensure that when the Conflict Monitor is triggered due to a fault, it provides an LED
indication identifying the type of failure detected by the monitor except for the P20 ribbon cable
removal fault. Ensure that the monitor indicates which channels were active during a conflict
condition and which channels experienced a failure for all other per channel fault conditions
detected, and that these indications and the status of each channel are retained until the Conflict
Monitor is reset.

Ensure that the conflict monitor will store at least nine of the most recent malfunctions
detected by the monitor in EEPROM memory. For each malfunction, record at a minimum the
time, date, type of malfunction, relevant field signal indications, and specific channels involved
with the malfunction.

Provide communications from the monitor to the 170/2070L controller via an RS-232C/D
port on the monitor in order to upload all event log information from the monitor to the
controller or to a system computer via the controller. Ensure that the controller can receive the
data through a controller Asynchronous Communications Interface Adapter (Type 170E) or
Async Serial Comm Module (2070L) determined by the controller software. Provide software
capable of communicating directly through the same monitor RS-232C/D to retrieve all event log
information to a laptop computer.

In addition to the connectors required by the CALTRANS Specifications, provide the
conflict monitor with a connector mounted on the front of the monitor (3M-3428-5302 with two
polarizing keys or equal) which mates with a 20 pin ribbon cable connector that conducts the
signals from the P20 connector on the cabinet assembly. Provide a P20 connector and terminal
assembly that complies with the Los Angeles City DOT “Traffic Signal Specification DOT 170
ATSAC Universal and Related Equipment #54-053-02” in effect on the date of advertisement.
Provide connector pins on the monitor with the following functions:
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Pin # Function Pin # Function

1 Channel 15 Red 11 Channel 9 Red
2 Channel 16 Red 12 Channel 8 Red
3 Channel 14 Red 13 Channel 7 Red
4 Chassis Ground 14 Channel 6 Red
5 Channel 13 Red 15 Channel 5 Red
6 Special Function 2 16 Channel 4 Red
7 Channel 12 Red 17 Channel 3 Red
8 Special Function 1 18 Channel 2 Red
9 Channel 10 Red 19 Channel 1 Red
10 Channel 11 Red 20 Red Enable

Provide a DB-9 female connector for the purpose of data communication with the controller.
Electrically isolate the port interface electronics from all monitor electronics, excluding Chassis
Ground. Furnish a communications connecting cable with pin connections as follows:

170 Conflict Monitor DB-9
RX pin L Connect to TX pin 2
TX pin K Connect to RX pin 3
+5 pin D Connect to DTR pin 4
GND pin N Connect to GND pin 5
2070L Conflict Monitor DB-9
DCD pin 1 Connect to DCD pin 1
RX pin 2 Connect to TX pin 2
TX pin 3 Connect to RX pin 3
GND pin 5 Connect to GND pin 5
RTS pin 7 Connect to CTS pin 7
CTS pin 8 Connect to RTS pin 8

1.9.Type 2070L Controllers (1098-20)
Page 10-247, Article 1098-20
Replace the entire article with the following:

Conform to CALTRANS Traffic Signal Control Equipment Specifications and all addenda in
effect on the date of advertisement except as required herein. Where an item is no longer cited,
the last applicable specification applies.

Furnish Model 2070L controllers. Ensure that removal of the program module from the
controller will place the intersection into flash.

The Department will provide software at the beginning of the burning-in period. Contractor
shall give 5 working days notice prior to needing software. Program software provided by the
Department.
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Provide model 2070L controllers with the latest version of OS9 operating software and
device drivers, composed of the unit chassis and at a minimum the following modules and
assemblies:

MODEL 2070 1B, CPU Module, Single Board

MODEL 2070-2A, Field /O Module (FI/O)

MODEL 2070-3B, Front Panel Module (FP), Display B (8x40)
MODEL 2070-4A, Power Supply Module, 10 AMP

MODEL 2070-7A, Async Serial Com Module (9-pin RS-232)

Furnish one additional MODEL 2070-7A, Async Serial Com Module (9-pin RS-232) for all
master controller locations.

Furnish one removable data key with each 2070L controller unit.

For locations designated as master locations, furnish a Hayes or approved equivalent auto-
dial/auto-answer external modem to accomplish the interface to the microcomputers unless
otherwise required (minimum baud rate of 53K and downward compatible to the master and
microcomputer communication baud rates). Include all necessary hardware to ensure
telecommunications.

1.10. Closed Loop System (1098-23)
Page 10-257, Article 1098-23
Change the title to “CLOSED LOOP SYSTEM NEMA TS-2.”

2. 2002 STANDARD SPECIFICATIONS FOR ROADS & STRUCTURES — SECTION 1700 REVISIONS
The 2002 Standard Specifications are revised as follows:
2.1.General Requirements (1700)
Page 17-2, Subarticle 1700-3 (D),

Revise Paragraph 3, sentence 1, “For all failures, malfunctions, or damages to this
equipment, begin necessary repairs within TWO (2) HOURS OF NOTIFICATION.”

Add the following paragraph:

In the event the contractor fails to perform in accordance with the plans and specifications within
the time frame specified, the Department reserves the right to perform the maintenance and
emergency service necessary to assure continuous traffic signal operation. Further, all expenses
incurred by the Department in implementing this option shall be deducted from the payment due the
contractor, plus a $150 liquidated damage per occasion, PER HOUR, or any portion thereof, until
corrected. The liquidated damages are due to increased public hazard resulting from the malfunction.

Page 17-2, Subarticle 1700-3 (F)
In paragraph 2, sentence 2, delete “type 1.”
Page 17-3, Subarticle 1700-3 (E)
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The Contractor shall “Remove all Department-owned signal and communications related
equipment and material that will not be used. Assume ownership of removed wood poles,
messenger cable, interconnect cable, communications cable, and supporting hardware.” Return
all other equipment and material, including but not limited to controllers, cabinets, GPS units,
metal poles, and metal poles with mast arms, between 8:00 a.m. and 12:00 p.m., Monday through
Thursday, to the Traffic Services Office within Division 3.

Page 17-3, Subarticle 1700-3 (J)

In paragraph 2, sentence 2, revise “detectable metallic burial tape” to “marker tape.”
2.2.Underground Conduit (1715)
Page 17-8, Subarticle 1715-3(C)

Replace paragraph 1 with the following paragraphs:

Install metallic conduit in all paved trenching areas. Paved areas include streets, roads, and
commercial driveways. Install nonmetallic conduit in areas under sidewalks, parking lots, and
residential driveways. '

Where metallic conduit is required, backfill the excavated area with a Class B, or better
concrete backfill. For all other conduit installations, backfill the trench with the excavated
material and compact to 95% of its original density. Remove any rock and debris from backfill
material.

Page 17-8, Subarticle 1715-3(D)

Replace reference to Article 342-3 with reference to Article 1540-3 (A&B).
2.3.Wood Poles (1720)
Page 17-10, Article 1720-3

In the last paragraph, last sentence, revise “5/8 inch x 8 foot (16 mm x 2.4 m) ground rod” to
“5/8 inch x 10 foot (16 mm x 3.0 m) ground rod.”

2.4.Loop Lead-In Cable (1726)
Page 17-14, Article 1726-3
Replace paragraph 1 with the following:
Install lead-in cable.
Delete paragraph 3.
In paragraph 4, delete “type 1.”

In paragraph 6, revise “less than 0.0036 ohms per foot (0.012 ohms per meter)” to “less than
0.00885 ohms per foot (0.0295 ohms per meter).”

Page 17-15, Article 1726-4

Delete the last sentence.
2.5.Structure Design of Signal Supports (1744)
Page 17-26-28, Subarticle 1744-2(A)
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In paragraph 2, sentence 2, delete the phrase “(AASHTO specifications) in effect on the date of
advertisement” and insert the words “Fourth Edition, 2001, including the latest interim
specifications.” Revise “with a 1.3 gust factor” to “with a minimum 1.14 gust factor.”

Add the following paragraph after paragraph 2:

“Use the following in design, which is taken from The Standard Specifications for Structural
Supports for Highway Signs, Luminaires and Traffic Signals, 4™ Edition, 2001:

e The wind pressure map that is developed from the 3-second gust speeds, as provided in
Atrticle 3.8, shall be used.

e Signal support structures shall include natural wind gust loading and truck-induced gust
loading in the fatigue design, as provided for in Article 11.7.3 and 11.7.4, respectively.
Designs need not consider periodic galloping forces.

e The natural wind gust speed in North Carolina is assumed to be 11.2 mph.

The fatigue importance category used in the design, for each type of structure, as provided
for in Article 11.6, Fatigue Importance Factors, shall be Category II unless otherwise shown
on the contract plans.

e Deflection induced by truck gust, as provided in Article 11.8, at the free end of single-arm
sign supports and all traffic signal arms, shall be limited to 8 inches (200 mm) vertically,
when the equivalent static design wind effect from truck-induced gusts are applied to the
structure.

e Conform to article 10.4.2 of the 2001 AASHTO Specification

The maximum allowable vertical deflection at the tip of the mast arm due to the combined
deflection of the pole and the arm shall not exceed 3.0% of the total mast arm length under
maximum dead loading conditions.

For span wire mounted signal support structures, wind loads shall be applied as shown in
Figure 3-5 of the AASHTO Specification. For Group III loading, where ice is present, half wind
shall also be applied to the span wire cable bundle diameter shown above as well as to the
increased diameter of the cable bundle due to the presence of ice around the full perimeter of the
cable bundle.”

“Use the following in design, which modifies The Standard Specifications for Structural
Supports for Highway Signs, Luminaires and Traffic Signals, 4™ Edition, 2001

Revise Article 11.7.4, Truck-Induced Gust, Equation 11-6 to read as follows:
P1g=900C4lr (Pa)
PTG = 188CdIF (pSﬂ

Revise the third sentence of Article 11.7.4, Truck-Induced Gust, to read as follows:
“The pressure range shall be applied along any 3.7 m (12 ft) length to create the
maximum stress range, excluding any portion of the structure not located directly
above a traffic lane.”

In Article 11.7.4, Truck-Induced Gust, after the first paragraph, add a paragraph to read as
follows:
“The magnitude of applied pressure range may be varied depending on the height of
the horizontal support and the attachments above the traffic lane. Full pressure shall
be applied for heights up to and including 6 m (19.7 ft), and then the pressure may be
linearly reduced for heights above 6 m (19.7 ft) to a value of zero at 10 m (32.8 ft).”
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Revise the third paragraph of the Commentary to Article 11.7.4, Truck-Induced Gust, to
remove the following two sentences in their entirety:
“To improve fuel economy ... created by the trailer. It has been proposed ...
(Desantis and Haig, 1996).”

Revise the fourth paragraph of the Commentary to Article 11.7.4, Truck-Induced Gust, to
read as follows:
“The design pressure calculated from Equation 11-6 is based on a truck speed of 30
m/s (65 mph). For structures installed at locations where the posted speed limit is
much less than 30 m/s (65 mph), the design pressure may be recalculated based on
this lower truck speed. The following may be used:
P16 = 900C4(V/30 m/s)’I¢ (Pa) Eq.C11-6
Prg = 18.8C4(V/65 mph)’I (psf)

Where V is the truck speed in m/s (mph), V may be taken as either the posted speed
limit or the design speed (if known), whichever is higher.”

Revise the Commentary to Article 11.7.4, Truck-Induced Gust, to remove in their entirety,
the fifth and seventh paragraphs, which deal with the application length, and variability of
truck gust pressure range.

In the last paragraph, add the following after the last sentence:

“The computed surface area for ice load on signal heads shall be:

e 3-section, 12-inch (300-mm)
Surface area: 26.0 ft* (2.4 m?)

e 4-section, 12-inch (300-mm)
Surface area: 32.0 ft* (3.0 m?)

e 5-section, 12-inch (300-mm)
Surface area: 42.0 ft* (3.9 m?)”

Page 17-29, Subarticle 1744-2(B)
In the third paragraph, second sentence, revise the phrase “3 percent” to “2.5 percent.”
In the fourth paragraph, following the first sentence, add the following:

“The base plate thickness for all uprights and poles shall be no less than that determined by
the following criteria and design:

Case 1 Circular or rectangular solid base plate with the upright pole welded to the top surface
of base plate with full penetration butt weld, and where no stiffeners are provided. A base
plate with a small center hole, which is less than 1/3 of the upright diameter, and located
concentrically with the upright pole, may be considered as a solid base plate.

The magnitude of bending moment in the base plate, induced by the anchoring force of each

anchor bolt shallbe M=(P xD;)/2,

where M = bending moment at the critical section of the base plate induced by one anchor bolt
P = anchoring force of each anchor bolt
D; = horizontal distance between the center of the anchor bolt and the outer face of the
upright, or the difference between the radius of the bolt circle and the outside radius of
the upright
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The critical section shall be located at the face of the anchor bolt and perpendicular to the
radius of the bolt circle. The overlapped part of two adjacent critical sections shall be
considered ineffective.

Case 2 Circular or rectangular base plate with the upright pole socketed into and attached to
the base plate with two lines of fillet weld, and where no stiffeners are provided, or any base
plate with a center hole that is larger in diameter than 1/3 of the upright diameter

The magnitude of bending moment induced by the anchoring force of each anchor bolt shall
be M =P x D,,
where P = anchoring force of each anchor bolt

D, = horizontal distance between the face of the upright and the face of the anchor bolt nut

The critical section shall be located at the face of the anchor bolt top nut and perpendicular to
the radius of the bolt circle. The overlapped part of two adjacent critical sections shall be
considered ineffective.

The thickness of base plate of Case 2 shall not be less than that calculated based on formula
for Case 1.”

Page 17-30, Subarticle 1744-2(C)
Delete paragraphs 1 and 2.
2.6.Controllers with Cabinets (1751)
Page 17-34, Subarticle 1751-3(A)
In paragraph 3, replace sentence 2 with the following:

For all other installations, do not program the controller for late night flashing operation
unless otherwise directed.

Page 17-34, Subarticle 1751-3(B)
Add the following paragraph after the first paragraph:

Program telemetry command sequences and enable devices necessary for testing of
communication between local controllers and field master controllers, and between field master
controllers and the central computer. :

Page 17-34, Article 1751-4
Replace paragraph 2 with the following:

Actual number of each type of detector cards (2-channels) furnished, installed, and accepted.
If 4-channel detector cards are used in order to fulfill the requirements of the plans, payment will
be allowed for two detector cards for each 4-channel detector card.

In paragraph 3, revise “No measurement will be made...” to include “modems.”
Page 17-35, Article 1751-5
Replace paragraph 2 with the following:

The quantity of detector cards, measured as provided above, will be paid for at the contract
unit price each for “Detector Card ( ).”

In paragraph 3, revise “Detector Channel” to “Detector Card.”
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2.7.Closed Loop System Master Controllers (1752)
Page 17-35, Section 1752
Change the title to “CLOSED LOOP SYSTEM MASTER CONTROLLER NEMA TS-2”.

3. INTERMEDIATE CONTRACT TIMES FOR TRAFFIC SIGNALS
3.1.DESCRIPTION

Furnish and install two (2) operational fiber optic closed loop signal systems, in accordance with
the plans and specifications. Comply with the provisions of Section 1700 of the 2002 Standard
Specifications for Roads and Structures.

3.2.MATERIALS

All equipment, material, and hardware furnished under this section must be pre-approved on the
Department’s QPL by the date of equipment installation.

The equipment, material, and hardware required to complete the work in this section is described
in other sections of the provisions of the contract.

The Department will provide a ten (10) day review of all catalog cuts of materials submitted for
use in completion of the work required by these Intermediate Contract Times.

3.3.CONSTRUCTION METHODS
A. ICT 1:

Install fiber optic cable, 170 cabinet, 2070L controller, system detector loops, and all other
hardware necessary for the implementation of an operational closed loop signal system.

Install a phone drop as necessary so that the signal system successfully communicates with the
City of Wilmington Traffic Control Center in accordance with the plans and specifications.

Install a fiber optic closed loop signal that incorporates the following intersections:

e 03-0189: US 76 (Oleander Dr / Wrightsville Ave) & SR 1411 (Wrightsville Ave / Airlie Rd)
e 03-0782: US 76/SR 1996 (Wrightsville Ave) & SR 1409 (Military Cutoff Rd)

e 03-0202: US 74-76 (Eastwood Rd) & SR 1409 (Military Cutoff Rd)

e 03-0752: SR 1409 (Military Cutoff Rd) & Drysdale Rd

Install fiber optic cable and all necessary equipment as shown in the Signal System
Communications Cable and Conduit Routing Plan to include the above listed signals in a closed loop
system. Installation of metal poles, mast arms, and accompanying new signal heads are not required
for successful completion of the terms of this ICT.

Install and activate the closed loop signal system within 90 days from the date of availability.
Liquidated damages, as specified in the Traffic Control Project Special Provisions, will be deducted
from the payment due the Contractor, for each day, or portion thereof, the closed loop system is not
successfully installed and communicating with the City of Wilmington Traffic Control Center.
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B. ICT 2:

Install fiber optic cable, 170 cabinet, 2070L controller, system detector loops, and all other
hardware necessary for the implementation of an operational closed loop signal system.

Install a phone drop as necessary so that the signal system successfully communicates with the
City of Wilmington Traffic Control Center in accordance with the plans and specifications.

Install a fiber optic closed loop signal that incorporates the following intersections:
e 03-0884: SR 1409 (Military Cutoff Rd) & SR 2048 (Gordon Rd)
e (03-0319: US 17 (Market St) & SR 1409 (Military Cutoff Rd)
e 03-0390: US 17 (Market St) & SR 2048 (Gordon Rd)
e 03-0076: US 17 (Market St) & SR 1403 (Middle Sound Loop)
e 03-0369: US 17 (Market St) & SR 1363 (Bayshore Dr)/SR 2717 (Torchwood Dr)

Install fiber optic cable and all necessary equipment as shown in the Signal System
Communications Cable and Conduit Routing Plan to include the above listed signals in a closed loop
system. The installation of metal poles and mast arms at Signal Inventory # 03-0884 is not required
for successful completion of the terms of this ICT.

Install and activate the closed loop signal system within 365 days from the date of availability.
This Intermediate Contract Time is a part of the overall 365 day ICT for the construction of the
intersection of Military Cutoff Road and Market Street as described in the Traffic Control Plans and
Project Special Provisions. Liquidated damages, as specified in the Traffic Control Project Special
Provisions, will be deducted from the payment due the Contractor, for each day, or portion thereof,
the closed loop system is not successfully installed and communicating with the City of Wilmington
signal monitoring equipment.

3.4.LIQUIDATED DAMAGES

Refer to Traffic Control specifications and Project Special Provisions for the liquidated damages
for ICT 1 and ICT 2.

3.5.BASIS OF PAYMENT

There will be no direct payment for work covered in this section. Payment at the contract unit
prices for the various items in the contract will be full compensation for all work covered by this
section.

4. SIGNAL HEAD SPECIAL FEATURES
4.1.DESCRIPTION

Modify existing traffic signal head sections in accordance with the plans and specifications.
Comply with the provisions of Section 1700 of the 2002 Standard Specifications for Roads and
Structures.

Remove any existing signal heads being replaced as a part of the Contract, and return to the
Traffic Services Office in Division 3 between 8:00 a.m. and 12:00 p.m., Monday through Thursday.
Use methods to remove the signal heads that will not result in damage to signal heads. Repair
damages that are a result of the Contractor's actions at no additional cost to the Department.
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4.2.CONSTRUCTION METHODS
A. Modify Existing Vehicle Signal Heads:

Modify existing vehicle signal heads by removing incandescent lamp hardware and replacing
with new LED modules with all necessary hardware.

No additional payment will be made for removal and return of existing signal heads to the
Division, as this will be considered incidental to furnishing and installing new traffic signal heads.

4.3.METHOD OF MEASUREMENT
Actual number of existing vehicle signal heads modified and accepted.
4.4.BASIS OF PAYMENT
The quantity of modified vehicle signal heads, measured as provided above, will be paid for at
the contract unit price each for "Modify Existing Vehicle Signal Head."
Payment will be made under:
Modify Existing Vehicle Signal Head .........cccocccviiviiiiiinininiiiiiiiccc e Each

5. PREFORMED INDUCTIVE DETECTION LOOPS
5.1.DESCRIPTION

Furnish and install preformed inductive detection loops, as shown in the plans. Comply with the
provisions of Section 1700 of the 2002 Standard Specifications for Roads and Structures.

5.2.MATERIALS
A. General:

Furnish preformed inductive detection loops, associated couplings, connectors, and hardware.

B. Preformed Inductive Loops:

Furnish preformed inductive loops constructed of water-tight assemblies that are shipped from
the manufacturer with the specified number of turns of loop wire and the specified length of tail
section. Provide preformed loops that are complete and have no splices in the preformed inductive
loop or the tail section. Ensure that the preformed inductive loops contain a minimum size of
Number 16 AWG copper stranded wire for the specified number of turns as shown on the traffic
signal plans.

Provide square or rectangular preformed inductive loops with the loop wire and tail section
enclosed in polyurethane, cross-linked polyethylene, or polypropylene. Provide an outer enclosure
with a minimum thickness of 3 mm and flexibility for installation in a saw slot. Ensure the assembly
can withstand a hot asphalt overlay of 150 degrees C.

The tail section shall be defined as the section from the corner of the roadway loop (Tee section)
to the pull box. Tail section lengths are estimated for bidding purposes only. Verify actual lengths
before ordering the preformed inductive loop and use the loop with the shortest tail section to reach
the termination pull box. Ensure that the tail section will reach the pull box.

Provide conductors in the tail section that are twisted a minimum of 15 turns per meter. Provide
a tail section that is flexible for termination in the pull box.
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Leave one meter of cable coiled inside the termination pull box when the tail section is to be
connected later. Use a silicon filled heat shrinkable tubing to waterproof the ends of the cable.
The Engineer reserves the right to reject material that does not demonstrate satisfactory field
performance.

5.3.CONSTRUCTION METHODS
A. General:

As required by the plans, install preformed loops under brick roadway. Remove brick as
necessary for installation of preformed loops and tail section. Install preformed loop in material of a
quality and depth sufficient to protect loop from damage. Replace brick so as to maintain a smooth
and consistent elevation, curvature, slope, and pattern to match undisturbed brick surface.

Install the preformed inductive loops as required by the manufacturer's recommended installation
methods. Use these Project Special Provisions if there is conflict between the manufacturer's
installation procedures and these Project Special Provisions.

Install the preformed inductive loop and tail section with a minimum final surface cover as
required by the manufacturer's recommendations. Install the loop and tail section in a saw cut of
sufficient depth to achieve the recommended minimum coverage if the final surface course does not
provide the minimum depth of coverage.

Test the preformed inductive loop for continuity and resistance as required by the provisions of
the 2002 Standard Specifications for Roads and Structures. Replace the preformed inductive loop at
no additional cost to the Department if the tests fail. Weatherproof all loop ends in the pull box with
silicon filled heat shrinkable tubing. Tag each loop in the pull box with sleeve labels to identify each
cable with its loop location and band in pairs by lane for multiple loop locations.

Install galvanized steel conduit from the inside edge of pavement to the pull box for providing a
loop entrance into the pull box. Ream conduit ends to remove burrs and sharp edges and use a
conduit bushing at all conduit ends.

Install a 50 mm conduit stub-out at locations with four or fewer loops. Install a 75 mm conduit

stub-out at all other locations.
5.4.METHOD OF MEASUREMENT

Actual number of preformed inductive loops of each size furnished, installed, and accepted. No
payment will be made for conduit stubouts.

No payment will be made for furnishing and installing 25 mm conduit from edge of pavement to
pull box.
5.5.BASIS OF PAYMENT

Payment will be made under:

Preformed Inductive Loop (__ -Meter x _ -Meter) With __ -Meter Tail Section.............. Each
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6. DIRECTIONAL DRILLING
6.1.DESCRIPTION

Furnish and install conduit(s) and all necessary hardware by using the horizontal directional
drilling method in accordance with the plans and specifications. Comply with the provisions of
Section 1700 of the 2002 Standard Specifications for Roads and Structures.

6.2.MATERIALS
A. General:

Provide conduit that is suitable for underground use in an ambient temperature range of -30 to
130 degrees F (-35 to 55 degrees C) without degradation of material properties.

Provide conduit that is resistant to benzene, calcium chloride, ethyl alcohol, fuel oil, gasoline,
lubricating oil, potassium chloride, sodium chloride, sodium nitrate, and transformer oil, and is
protected against degradation due to oxidation and general corrosion.

Provide conduit(s) with an outer diameter to minimum wall thickness ratio that complies with
ASTM-D3035, Standard Dimension Ratio (SDR) 13.5.

Provide conduit(s) that meets or exceeds the following:

ASTM-D638 Tensile Strength - 3,000 psi (20 Mpa), minimum
Elongation - 400 percent, minimum

ASTM-D1238 Melt Index - 0.4 maximum

ASTM-D1505 Density - (0941-0955 g/cc)

ASTM-D1693 Condition B - 20 percent failure, maximum

ASTM-D2444 Impact - NEMA Standards Publication Number TC7

ASTM-D3350 Cell classification - 334420 or 344420

Furnish conduits with a coefficient of friction of 0.09 or less in accordance with Belcore GR-
356.

Dependent upon the number of conduits required, furnish conduits in black, orange, blue and
white colors. Provide conduits that are factory extruded with the appropriate colors.

Furnish %-inch (12.7-mm), prelubricated, woven polyester tape, pull line with a minimum rated
tensile strength of 2,500 1b (11 kN).

B. Polyethylene Conduit:

Furnish factory lubricated, low friction, coilable, conduit constructed of virgin high-density
polyethylene. Furnish conduits with inside diameter as required by the plans. Provide conduit with a
smooth outer wall and ribbed inner wall and ensure the conduit is capable of being coiled on reels in
continuous lengths, transported, stored outdoors, and subsequently uncoiled for installation without
affecting its properties or performance.

Furnish duct plugs that provide a watertight barrier when installed in an unused conduit or outer-
duct conduit. Furnish duct plugs sized in accordance with the conduit furnished. Provide duct plugs
that are removable.

Furnish mechanical sealing devices that provide a watertight barrier between the conduit and
communications cable. Furnish mechanical sealing devices sized in accordance with the conduit
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furnished and with appropriately sized holes for the communications cable. Provide mechanical
sealing devices that are removable.

6.3.CONSTRUCTION METHODS
A. Pre-Approvals and Minimum Depth Requirements:
Obtain the Engineer's approval prior to beginning drilling operations.

At all “Controlled Access Areas” including freeways and expressways where the proposed
conduit will traverse under the roadway including entrance and exit ramps, ensure the conduit(s)
maintains a minimum depth of 15 feet (4.6 meters) below grade. For an installation that runs parallel
to a controlled access area or entrance and exit ramps ensure the conduit maintains a minimum depth
of 4 feet (1.2 meters) below grade. Also, maintain a minimum horizontal and/or vertical clearance of
5 feet (1.5 meters) from any man-made structures, including but not limited to, bridges, footings,
pipe culverts, box culverts, and slope protection for bridge decks. Maintain a minimum clearance of
5 feet (1.5 meters) below grade when crossing ditch lines.

At all points where the proposed conduit will traverse under city streets, state roads, driveways
and/or sidewalks, ensure the conduit maintains a minimum depth of 10 feet (3 meters).

Guarantee the drill rig operator and digital walkover locating system operator are factory-trained
to operate the make and model of the equipment provided and has a minimum of one year’s
experience operating the make and model of drill rig. Submit written documentation of the operators'
training and experience at least two weeks prior to commencing directional drilling operations for
review by the Engineer.

Provide a means of collecting and containing drilling fluid/slurry that returns to the surface such
as a slurry pit. Provide measures to prevent drilling fluids from entering drainage ditches and storm
sewer systems. Prevent drilling fluid/slurry from accumulating on or flowing onto sidewalks, other
pedestrian walkways, driveways or streets. Immediately remove any drilling fluids/slurry that is
accidentally spilled.

B. Directional Drill Operations:
Provide grounding for the drill rig in accordance with the manufacturer’s recommendations.

Place excavated material near the top of the working pit and dispose of as required. Backfill pits
or trenches excavated to facilitate drilling operations immediately after the drilling has been
completed.

Utilize a drill head suitable for the type of material being drilled and sized no larger than the
outer diameter of the conduit to be installed. Direct the drill head as needed to obtain the proper
depth and desired destination. Pressure grout with an approved bentonite slurry mixture to fill any
voids. Jetting alone or wet boring with water shall not be permitted.

During each drilling operation, locate the drill head every 10 feet (3 meters) along the drill path
and prior to transversing any underground utility or structure. Use the digital walkover locating
system to track the drill head during the directional drilling operation. Ensure the locating system is
capable of determining the pitch, roll, heading, depth and horizontal position of the drill head at any
point. Unless otherwise approved, do not deviate from the proposed line and grade by more than two
percent.
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Once the drill head has reached its final location, remove the head, and install a reamer of
appropriate size to simultaneously facilitate back drilling of the drill hole and installation of the
conduit.

Once the physical installation of the conduit has started, continue performing the installation
without interruption to prevent the conduit from becoming firmly set. Ensure the bentonite slurry
mixture is applied as the conduit installation process is occurring.

Upon completion of the conduit installation perform a mandrel test on the conduit system to
ensure that no conduit(s) has been damaged. Furnish a non-metallic mandrel having a diameter of
approximately 50% of the inside diameter of the conduit in which it is to be pulled through. If
damage has occurred, replace the entire length of conduit.

Extend the ends of the conduit or outer-duct such that upon completion of the installation the
conduit will extend a minimum of 2 inches (50 mm) above concrete surfaces and 4 inches (100 mm)
above crushed stone bases.

C. Drilling Fluids:

Furnish and use lubrication for subsequent removal of material and immediate installation of the
pipe. The use of water and other fluids in connection with the directional drilling operation will be
permitted only to the extent necessary to lubricate cuttings. Jetting alone or wet boring with water
shall not be permitted. Use a drilling fluid/slurry consisting of at least 10 percent high-grade
bentonite to consolidate excavated material and seal the walls of the drill hole.

Transport waste drilling fluid/slurry from the site and dispose of such slurry in a method that
complies with Local, State and Federal laws and regulations.

D. Splicing of the Conduit:

Do not splice or join sections of conduit(s). Upon approval, a junction box may be installed at
locations where splicing or coupling of the conduit is necessary due to problems encountered with
the installation.

E. Duct Plugs and Mechanical Sealing Devices:

Following the installation of the conduit(s) where the communicaﬁons cable is not immediately
installed use a duct plug to seal the ends of the conduit. Secure the pull line to the duct plug in such a
manner that it will not interfere with the installation of the duct plug and provide a watertight seal.

In conduits containing communications cable seal the conduit with an approved mechanical
sealing device. Ensure the installation provides a watertight seal.

F. Plan of Record Drawings:

Upon completion of the drilling operation and conduit installation furnish the Engineer with a
plan of record profile drawing and a plan drawing for the drilled conduit showing the horizontal and
vertical locations of the installed conduit.

6.4 METHOD OF MEASUREMENT

Measured horizontal linear feet (meters) of directionally drilled polyethylene conduit furnished,
installed and accepted. Measurement of the drill path will be from point-to-point horizontally along
the approximate centerline.
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No additional payment will be made for vertical and horizontal sweeps, excavation of drill pits,
backfill, site restoration, seeding and mulching, removal of excess material, duct organizers,
mechanical sealing devices, duct plugs, pulling lubricants, mandrel test, and plan of record drawings,
as these will be considered incidental to the directional drill and/or conduit installation.

6.5.BASIS OF PAYMENT

The quantity of directional drilled polyethylene conduit, measured as provided above, will be
paid for at the contract unit price per linear foot (meter) as "Directional Drill Polyethylene Conduit,
(size) (number of conduits)."

Payment will be made under:

Directional Drill Polyethylene Conduit, ( ) ( ) FS SRR Linear Foot (Meter)

7. VIDEO IMAGING LOOP EMULATOR DETECTOR SYSTEMS
7.1.DESCRIPTION

Design, furnish, provide training, and install video imaging loop emulator detection systems with
all necessary hardware in accordance with the plans and specifications. Comply with the provisions
of Section 1700 of the 2002 Standard Specifications for Roads and Structures.

Unless otherwise specified in the contract, all loop emulator detection equipment will remain the
property of the contractor.

72.MATERIALS
A. General:

Material and equipment furnished under this section must be pre-approved on the Department’s
QPL by the date of installation except miscellaneous hardware such as cables and mounting
hardware do not need to be pre-approved.

Used equipment will be acceptable provided the following conditions have been met:

e Equipment is listed on the current QPL.
e Equipment is in good working condition.
e Equipment is to remain the property of the contractor.

Ensure that software is licensed for use by the Department and by any other agency responsible
for maintaining or operating the loop emulation system. Provide the Department with a license to
duplicate and distribute the software as necessary for design and maintenance support.

Design and furnish video imaging loop emulator detection systems that detect vehicles at
signalized intersections by processing video images and providing detection outputs to the signal
controller in real time (within 112 milliseconds of vehicle arrival).

Furnish all required camera sensor units, loop emulator processor units, hardware and software
packages, cabling, poles, mast arms, harnesses, camera mounting assemblies, surge protection
panels, grounding systems, messenger cable and all necessary hardware. Furnish systems that allow
the display of detection zones superimposed on an image of the roadway on a monitor or laptop
computer screen. Ensure detection zones can be defined and data entered using a simple keyboard or
mouse and monitor, or using a laptop PC with software.
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Provide design drawings showing design details and camera sensor unit locations for review and
acceptance prior to installation. Provide mounting height and location requirements for camera
sensor units on the design based on site survey. Design video imaging loop emulator detection
systems with all necessary hardware. Indicate all necessary poles, spans, mast arms, luminaire arms,
cables, camera mounting assemblies and hardware to achieve the required detection zones where
Department owned poles are not adequate to locate the camera sensor units. Do not design for the
installation of poles in medians.

Obtain the Engineer’s approval before furnishing video imaging loop emulator detection
systems. The contractor is responsible for the final design of video imaging loop emulator detection
systems. Review and acceptance of the designs by the Department does not relieve the contractor
from the responsibility to provide fully functional systems and to ensure that the required detection
zones can be provided.

Provide the ability to program each detection call (input to the controller) with the following
functions:

e Full Time Delay — Delay timer is active continuously,

e Normal Delay — Delay timer is inhibited when assigned phase is green (except when used
with TS 2 and 170/2070L controllers),
Extend — Call is extended for this amount of time after vehicle leaves detection area,
Delay Call/Extend Call — This feature utilizes a combination of full time delay and extend
time on the same detection call. Ensure operation is as follows: Vehicle calls are received
after the delay timer times out. When a call is detected, it is held until the detection area is
empty and the programmed extend time expires. If another vehicle enters the detection area
before the extend timer times out, the call is held and the extend time is reset. When the
extend timer times out, the delay timer has to expire before another vehicle call can be
received. :

Provide the ability to program each detection zone as one of the following functions:

Presence detector,
Directional presence detector,
Pulse detector,

Directional pulse detector.

Ensure previously defined detector zones and configurations can be edited.

Provide each individual system with all the necessary equipment to focus and zoom the camera
lenses without the need to enter the camera enclosure.

Provide systems that allow for the placement of at least eight detection zones within the
combined field of view of a single camera sensor unit. Provide a minimum of eight detection outputs
per camera.

Provide detection zones that can be overlapped. Ensure systems reliably detect vehicles when the
horizontal distance from the camera sensor unit to the detection zone area is less than ten times the
mounting height of the sensor. Ensure systems detect vehicles in multiple travel lanes.

Ensure systems can detect vehicle presence within a 98 to 102 percent accuracy (up to 2 percent
of the vehicles missed and up to 2 percent of false detection) for clear, dry, daylight conditions, a 96
to 105 percent accuracy (up to 4 percent of the vehicles missed and up to 5 percent false detection)
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for dawn and dusk conditions, and a 96 percent accuracy (up to 4 percent of the vehicles missed) for
night and adverse conditions (fog, snow, rain, etc.) using standard sensor optics and in the absence of
occlusion.

Repair and replace all failed components within 72 hours.

The Department may conduct field-testing to ensure the accuracy of completed video imaging
loop emulator detection systems.

B. Loop Emulator System:

Furnish loop emulator systems that receive and simultaneously process information from camera
sensor units, and provides detector outputs to signal controllers.

Ensure systems provide the following:

e Operate in a typical roadside environment and meet the environmental specifications and are
fully compatible with NEMA TS 1, NEMA TS 2, or Type 170/2070L controllers and
cabinets,

e provide a “fail-safe” mode whereby failure of one or more of the camera sensor units or
power failure of the loop emulator system will cause constant calls to be placed on the
affected vehicle detection outputs to the signal controller,

e provide compensation for minor camera movement of up to 2 percent of the field of view at
400 feet (120 meters) without falsely detecting vehicles,
process the video at a minimum rate of 30 times per second,
provide separate wired connectors inside the controller cabinet for video recording each
camera,

e provide remote video monitoring with a minimum refresh rate at 1 frame per second over a
standard dial-up telephone line,

e provide remote video detection monitoring.

Furnish camera sensor units that comply with the following:

have an output signal conforming to EIA RS-170 standard,
have a nominal output impedance of 75 ohms,
be immune to bright light sources, or have built in circuitry or protective devices to prevent
damage to the sensor when pointed directly at strong light sources,

e be housed in a light colored environmental enclosure that is water proof and dust tight, and
that conforms to NEMA-4 specifications or better,

e simultaneously monitor at least five travel lanes when placed at the proper mounting location
with a zoom lens,
have a sunshield attached to the environmental enclosure to minimize solar heating,

e meet FCC class B requirements for electromagnetic interference emissions,
have a heater attached to the viewing window of the environmental enclosure to prevent ice
and condensation in cold weather.

Where coaxial video cables and other cables are required between the camera sensor and other
components located in the controller cabinet, furnish surge protection in the controller cabinet.

If furnishing coaxial communications cable comply with the following, as recommended by the
approved loop emulator manufacturer:
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e Belden 8281 or approved equivalent Number 20 AWG, solid bare copper conductor
terminated with crimped-on BNC connectors (do not use BNC adapters) from the camera
sensor to the signal controller cabinet.

e Belden 9259 or approved equivalent Number 22 AWG, stranded bare copper conductor
terminated with crimped-on BNC connectors (do not use BNC adapters) from the camera
sensor unit to the junction box, and within the signal controller cabinet.

Furnish power cable appropriately sized to meet the power requirements of the sensors. At a
minimum, provide three conductor 120 VAC field power cable.

As determined during the site survey, furnish sensor junction boxes with nominal 6 x 10 x 6
inches (150 x 250 x 150 mm) dimensions at each sensor location. Provide terminal blocks and tie
points for coaxial cable.

C. Video Imaging Loop Emulator System Support:

Furnish video imaging loop emulator systems with either a simple keyboard or a mouse with
monitor and appropriate software, or with system software for use on department-owned laptop PCs.
Ensure the system is Windows 98 and NT compatible.

Provide Windows 98 and NT compatible personal computer software, if needed, to provide
remote video and video detection monitoring.

Ensure systems allow the user to edit previously defined detector configurations. When a vehicle
is within a detection zone, provide for a change in color or intensity of the detection zone perimeter
or other appropriate display changes on the monitor or laptop computer screen.

Provide cabling and interconnection hardware with 6-foot (1.8 m) minimum length
interconnection cable to interface with the system.

Provide all associated equipment manuals and documentation.
7.3.CONSTRUCTION METHODS

Arrange and conduct site surveys with the system manufacturer’s representative and Department
personnel to determine proper camera sensor unit selection and placement. Provide the Department
at least 3 working days notice prior to conducting site surveys. Upon completion of the site surveys
the Department will provide revised plans reflecting the findings of the site survey.

Prior to beginning work at locations requiring video imaging loop emulator detection systems,
furnish system software. Upon activation of detection zones, provide detector configuration files.
Ensure that up-to-date detection configuration files are furnished for various detection zone
configurations that may be required for construction phasing.

Place into operation loop emulator detection systems. Configure loop emulator detection systems
to achieve required detection in designated zones. Have a certified manufacturer’s representative on
site to supervise and assist with installation, set up, and testing of the system.

Install the necessary processing and communications equipment in the signal controller cabinet.
Make all necessary modifications to install equipment, cabling harnesses, and camera sensor
interface panels with surge suppression.

Perform modifications to camera sensor unit gain, sensitivity, and iris limits necessary to
complete the installation.

Version 02.11 32 print date: 01/08/04



U-2734
Signals & Traffic Management Systems 133

Do not install camera sensor units on signal poles unless approved by the Engineer.

Install the necessary cables from each sensor to the signal controller cabinet along signal cabling
routes. Install surge protection and terminate all cable conductors.

Provide at least 8 hours of training on the set up, operation, troubleshooting, and maintenance of
the loop emulator detection system to a maximum of ten Department personnel. Arrange for training
to be conducted by the manufacturer’s representative at an approved site within the Division
responsible for administration of the project. Thirty days prior to conducting training submit a
detailed course curriculum, draft manuals and materials, and resumes. Obtain approval of the
submittal prior to conducting the training. At least one week prior to beginning training, provide
three sets of complete documentation necessary to maintain and operate the system. Do not perform
training until installation of loop emulator detection systems is complete.

7.4 METHOD OF MEASUREMENT
Actual number of site surveys, arranged, conducted, and accepted.

Actual number of luminaire arms for video imaging loop emulator detection systems furnished,
installed, and accepted.

Actual number of cameras with internal loop emulator processing units furnished, installed, and
accepted.

Actual number of cameras without internal loop emulator processing units furnished, installed,
and accepted.

Actual number of external loop emulator processing units furnished, installed, and accepted.

No measurement will be made of video imaging loop emulator system support or training, power
and video cables, and trenching as these items will be considered incidental to furnishing and
installing video imaging loop emulator detection systems.

7.5.BASIS OF PAYMENT

The quantity of site surveys, measured as provided above, will be paid for at the contract unit
price each for “Site Survey.”

The quantity of luminaire arms for video imaging loop emulator detection systems, measured as
provided above, will be paid for at the contract unit price each for “Luminaire Arm for Video
System.”

The quantity of cameras with internal loop emulator processing units, measured as provided
above, will be paid for at the contract unit price each for “Camera with Internal Loop Emulator
Processing Unit.”

The quantity of cameras without internal loop emulator processing units, measured as provided
above, will be paid for at the contract unit price each for “Camera without Internal Loop Emulator
Processing Unit.”

The quantity of external loop emulator processing units, measured as provided above, will be
paid for at the contract unit price each for “External Loop Emulator Processing Unit.”

Payment will be made under:

SHEE SUIVEY .everetieiieteeiteiesitet ettt ettt ettt st et a e b et e et e sae s b e s st e s bt e sasebesaasesnbesabesnaeenaesanenes Each
Luminaire Arm for Video SYSteM ......cc.ceeeiiiiiiieiiieeiieeieeeie ettt Each
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Camera with Internal Loop Emulator Processing Unit.........ccccceecervierienieinnennenneenieneenneennn Each
Camera without Internal Loop Emulator Processing Unit............cocceveerierinnieenieenecnenneeneenn Each
External Loop Emulator Processing Unit ..........cccccecuerieriieniinieninniectinierieee e csniesiesresnenene Each

8. FIBER-OPTIC SYSTEM SUPPORT EQUIPMENT
8.1.DESCRIPTION

Furnish fiber-optic system support equipment with all necessary hardware in accordance with the
plans and specifications. Comply with the provisions of Section 1700 of the 2002 Standard
Specifications for Roads and Structures.

8.2.MATERIALS

A. General:

Furnish equipment with test probes/leads, batteries (for battery-operated units), line cords (for
AC-operated units), and carrying cases. Provide operating instructions and maintenance manuals
with each item.

Prior to starting any system testing or training, furnish all fiber-optic system support equipment.
B. Fiber-optic Restoration Kit:
Furnish a fully functional fiber-optic restoration kit consisting of the following items (minimum):

Plier-type strippers

Non-niks fiber stripper tool with procedures

Buffer tube stripper tool with procedures

Fiber-optic Cleaver (average cut less than 0.5 degrees from perpendicular) Diamond Blade
Screw driver set

48 Alcohol wipes

Tape, %-inch, electrician

Kim wipes

Metal ruler

Tweezers

Crimping pliers

CamSplice assembly manual

CamSplice assembly fixture

12, Non-adhesive, mechanical, CamSplice, splices

2 Mechanical Splice Trays, 12 CamSplices Capacity, Compatible with the Interconnect
Centers being installed in the Traffic Signal Controller Cabinets

e Scissors

e Hard-sided, padded, storage case

C. Fiber-optic Power Meter:

Furnish fiber-optic power meters for measuring absolute power and link losses, as well as
monitoring power levels and testing threshold levels. Provide the following features:

e Spectral range .........cceeeeunenee 750 nm to 1700 nm
e Calibrated wavelengths .......... 850, 1310, and 1550 nm
®  ACCUTACY ..oovevevenvenneeeenieneenaens + 3 percent (= 0.1 dB at -20 dBm at 70 degrees F (21 degrees C)

Version 02.11 34 print date: 01/08/04



varsa 135

Signals & Traffic Management Systems -

at calibrated wavelengths

e Readout resolution .................. 4 digits, 0.01 dBm
o Display .occovrriecce. Backlit LCD
e Fiber-optic connector ............. ST type
e Power-up stabilization ............ Less than five seconds at ambient temperature
e Tone threshold settings ........... User selectable from 1 to 35 dB, plus OFF
e Analog output port
Voltage .....cccccvvveeveeneeneenens 0to+ 1V FSD of linear power range
Output impedance............. 5 kilohms, nominal
e Temperature
Operating ..........ccceueveunene 32 to 122 degrees F (0 to 50 degrees C)
StOrage .....eceoveeeveneeuereenennen 0 to 150 degrees F (-17 to 65 degrees C)
Relative humidity ................... 5 to 95 percent, non-condensing
e Battery power ........cceeeeueenee. Alkaline: 28 hours; NiCad: 8 hours (recharger and NiCad
batteries provided)

e Carrying case
D. Optical Light Generator:

Furnish optical light generators for measuring absolute power and link losses, as well as
monitoring power levels and testing threshold levels. Provide the following features:

e (Calibrated wavelengths .......... 1310 nm, and 1550 nm
®  ACCUIACY ..eovveenrerreneenienuennnenne 3 percent at 70 degrees F (21 degrees C) at calibrated wavelengths
e Fiber-optic connector ............. ST type
e Power-up stabilization ............ Less than five seconds at ambient temperature
e Temperature
Operating ........cccceceeeeveueene. 32 to 122 degrees F (0 to 50 degrees C)
Storage ......ceceveeeeveeenneenens -10 to 150 de<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>